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INTRODUCTION 



PURPOSE AND SCOPE OF MANUAL 

The installation and implementation of a process 
computer system is an intricate, manifold task, 
whether the application be a simple data logger or an 
extremely complex process control. The General 
Electric Company, through its past experience with 
process computer installations, stands ready to make 
this task as simple, economical, and effective as 
possible. 

The purpose of this manual is to provide guide lines 
and reference material to assist our customers 
through the installation phases of their GE -PAC* 
4000 Computer System. The material presented 
herein is, of necessity, very general but it is the re- 
sponsibility of your local GE Utility Sales or Indus- 
trial Sales representative to answer any specific 
questions you may have. His sources of information 
include the General Electric Product Departments 
and the General Electric Process Computer Business 
Section. 

GE/CUSTOMER COMMUNICATIONS 

During the course of designing and building the com- 
puter system for a particular application, the pro- 
gramming and engineering groups of the General 
Electric Company require certain definitive informa- 
tion from the purchaser. Similarly, the purchaser, 
while designing and building his computer room and 
while training his maintenance and operating person- 
nel, requires information from the General Electric 
Company. Fig. 1. 2 shows, in the order they occur, 
common information transfers between the purchaser 
and the General Electric Company. 

From Fig. 1. 2, it is seen that the bulk of the data 
from the General Electric Company to the customer 
consists of installation reference drawings and tool, 
test equipment, and spare parts recommendations. 
This data is basically the same as that given in por- 
tions of this manual. See the Table of Contents for 
specific headings. The installation drawings are first 
sent to the customer for approval. They are then re- 
turned to GE, either approved or approved with com- 
ments. After making any necessary modifications, 
the final drawings are returned to the customer and 
are considered as approved for construction. 

The data transfers from the customer to the General 
Electric Company are primarily definitions of the in- 
terface between the computer system and the process: 

• Preliminary System Definition. 

• Console Arrangement and Contents. 

• Cable Lengths (added to Master Cable Index). 

• Complete Input/Output Point Summaries. 

* Registered Trademark of General Electric Company 



The Preliminary System Definition is a standard 
form for listing enough data to begin the engineering 
design phase. This form, in conjunction with the 
final Bid Specification and Proposal, is the basis for 
the hardware portion of the system. A typical Pre- 
liminary System Definition form is included in Ap- 
pendix A. 

As soon as the hardware requirements are firm, the 
System Block Diagram, Master Cable Index, and in- 
stallation drawings (showing equipment size, jack lo- 
cations, etc J, are sent to the customer. Using these 
documents and the Selection and Layout of the Com- 
puter Room section of this manual as reference ma- 
terial, the computer room is planned and a Site 
Arrangement drawing is sent to the General Electric 
Company for review. Cable lengths are added to the 
Master Cable Index, which is returned to GE to ini- 
tiate the fabrication of system cables. 

Finally, one of the most important operations re- 
quired of the customer is the complete listing of all 
analog and digital inputs and outputs. The identifica- 
tion, function, and characteristics of each input or 
output must be listed. For analog signals, the range, 
impedance, and common mode, if known, must also 
be tabulated. Refer to the Signals, Sensors, and 
Cabling section for reference data and to Appendix A 
for typical Point Summary forms. The computed 
Point Summary is sent to the General Electric Com- 
pany where internal system inputs, outputs, termi- 
nation points, wiring points, and simplified connec- 
tion diagrams are compiled and the final Input/Output 
Information Summary is generated. 

The procedures and requirements given in the fore- 
going pertain primarily to systems sold on a hard- 
ware, rather than on a functional basis. If the Gen- 
eral Electric Company is responsible for the design 
of a complete function (for example, to automate a 
hot strip mill), much of the input and output defini- 
tions, etc. , are performed by GE system design 
and application engineers. Conversely, for a 
strictly hardware sale, the customer must furnish 
the data on which the system design is based. Most 
systems fall somewhere between these extremes. 

In the early stages of system development, all data 
transmittals are routed through your local GE sales 
engineer. Later, direct communications channels 
are established between General Electric Company' s 
and your engineering, sales, and executive personnel. 

MAINTENANCE 

The maintenance of a process computer system is 
extremely important, and the subject must not be 
approached lightly if the full benefits of the system 
are to be realized. The General Electric Company, 
through its contract maintenance service, offers 
a complete maintenance package to its customers. 
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Contract maintenance is the easiest and most effi- 
cient method of assuring a high degree of system 
availability. If you desire to maintain your own 
equipment, perhaps by using existing personnel, the 
General Electric Company will assist in establishing 
a maintenance program through its training, docu- 
mentation, and spare parts services. 

Contract Maintenance 

Contract maintenance, purchased directly from the 
General Electric Company, provides our customers 
with a high degree of system availability at reason- 
able cost. Under such an agreement, the customer 
gains full benefit of GE' s extensive experience in 
process computer installations. 

Three categories of contract maintenance are avail- 
able: 

• Class I - Resident Maintenance. 

• Class II - Periodic, Fixed Rate (includes 

on-call emergency service). 

• Class IIA - Periodic, Fixed and Variable 

Rate (emergency service after 
5:00 p. m. and before 8:00 a. m. 
extra). 

• Class III - Periodic, Variable Rate (on- 

call service extra). 

Resident maintenance provides a qualified Field En- 
gineer on an 8-hour day, 5-day week basis with on- 
call emergency service outside the normal working 
hours. The other maintenance categories offer a 
fixed schedule of periodic service calls during which 
preventive and corrective maintenance are performed 
as required. A maintenance contract normally runs 
for a minimum period of one year with optional ter- 
mination thereafter on 60 -day notice. 

GE provides the necessary test equipment required 
for system maintenance. Spare parts may be pur- 
chased by the customer if he maintains his own 
equipment. Similarly, replenishment parts for the 
spare parts inventory may be included in the mainte- 
nance contract. In any case, the spare parts inven- 
tory can be kept to a minimum because of the Field 
Engineer 1 s intimate knowledge of the parts system 
and his more direct connection with the General 
Electric Parts Depot. Other advantages of contract 
maintenance are: 

• Experienced Personnel: General Electric 
Field Engineers are among the best qualified 
in the industry to perform system mainte- 
nance. In many cases, the same individual 
who assisted in the installation phase will 
stay on. to perform system maintenance, thus 
assuring even greater familiarity with the 
specific application. 



• System Improvement: Drawing on his ex- 
perience and knowledge of the equipment, 
the Field Engineer may develop special diag- 
nostic techniques tailored to the particular 
application. The Field Engineer may also 
point out problems and solutions in the 
areas of spare parts, operating procedures, 
and input/output communications. 

Leased or rented systems normally include Class 
IIA Maintenance. Classes I or II Maintenance are 
available at extra cost. 

Training 

Training courses in the fundamentals and mainte- 
nance of process computers and peripheral devices 
and in user programming are conducted at the head- 
quarters plant of the Process Computer Business 
Section in Phoenix, Arizona. The GE-PAC 4000 
training program includes the following courses: 

PI-1 4040, 4050, and 4060 Central Processor 
Preparatory Course - Home Study. 
Prerequisite: BS degree or equivalent. 

PI-2 4020 Central Processor Preparatory 
Course - Home Study. Prerequisite: 
BS degree or equivalent. 

04 4040 Product Service Training - 9 weeks. 
Prerequisites: BS degree or two years 
formal electronics training plus two 
years related maintenance experience. 
Completion of PI-1. 

05 4050 and 4060 Product Service Training - 
11 weeks. Prerequisites: Same as 04. 

06 Peripheral Device Training - 2 weeks. 
Prerequisite: Course 04, 05, or 07. 

07 4020 Product Service Training - 10 
weeks. Prerequisites: Same as 04 ex- 
cept that completion of PI-2 is required. 

08 Teletype Printer Training - 1 week. 
Prerequisite: Course 04, 05, or 07. 

09 Card Reader and Card Punch Training - 
2 weeks. Prerequisite: Course 04, 05, 
or 07. 

10 Disc Memory Training - 3 weeks. Pre- 
requisite: Course 04, 05, or 07. 

11 Line Printer Training - 1 week. Pre- 
requisite: Course 04, 05, or 07. 

12 Remote Scanner Controller Training - 
2 weeks. Prerequisite: Course 04, 05, 
or 07. 
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100 Standard User Programming Course - 
4 -weeks. Intended for students with little 
prior computer experience. 

200 Accelerated User Programming Course - 
3 weeks. Intended for students with prior 
computer and FORTRAN experience. 

The courses are presented in modern, air- 
conditioned classrooms, using the latest in visual 
aids and teaching devices. Hardware in various 
stages of construction is nearby, and operating sys- 
tems are available for demonstration. All texts and 
classroom materials are provided. Two 3 -hour 
sessions, with recesses, make up the classroom day; 
the pace is intensive, and outside study and prepara- 
tion are required. 

Complete course outlines, schedules, registration 
Information, and other details are available from 
your nearest Industrial Sales or Electric Utility Sales 
office. 

Spare Parts 

A list of recommended spare parts for each GE -PAC 
Process Control System is compiled three weeks be- 
fore shipment of the system. The recommended 
spare parts list is carefully tailored to the specific 
system, based on failure rate statistics of previous 
systems, and includes both complete replacement 
assemblies and individual electrical and mechanical 
components. The completed list is sent to the user, 
who may add or delete items at his discretion, then 
returned to General Electric for use in the accumu- 
lation of the final inventory of spare parts. 

The user may, if he desires, have the recommended 
spare parts quoted as part of the original system re- 
quisition. Since the actual hardware involved in the 
system is not completely defined at this time, the 
price of such a spare parts quotation can be consid- 
ered only as a target value. Under no circumstances 
can an itemized list of recommended spare parts be 
provided with the original requisition. 

In addition, when the recommended spare parts are 
quoted separately from the requisition, the initial 
Inventory is usually offered at a substantial discount. 
If spare parts are included in the system requisition, 
these parts are considered as the initial purchase and 
no further discounts will apply to subsequent spare 
parts procurements. 

Recommended Test Equipment 

Oscilloscope, Hewlett-Packard HP-180A, or equi- 
valent. 

• Dual Trace Vertical Amplifier, Hewlett- 
Packard HP-1801A, or equivalent. 



• Sweep Delay Generator, Hewlett-Packard 
HP-1821A, or equivalent. 

• Oscilloscope Probe 10:1, Hewlett-Packard 
HP-10001B, or equivalent. 

• Oscilloscope Probe 10:1, Hewlett-Packard 
HP-10001D, or equivalent. 

• Current Probe, Hewlett-Packard HP-1110A, 
or equivalent. 

• Voltage Divider Kit, Hewlett-Packard HP- 
10035A, or equivalent (4 required). 

VOM, Simpson 260RT, or equivalent. 

DC Voltmeter, Calibration Standards DC200B, or 
equivalent. 

The following items are optional: 

• Polarized Viewing Hood, Hewlett-Packard 
HP-10180A, or equivalent. 

• Test Mobile, Hewlett-Packard HP-1118A, 
or equivalent. 

• Oscilloscope Panel Cover, Hewlett-Packard 
HP-10166A, or equivalent. 

These items are listed for convenience in specifying 
test equipment. The General Electric Company sug- 
gests that the customer order directly from a vendor 
of his choice but will quote and supply test equipment 
on request. 

Quotations for test equipment must be separate from 
computer system equipment even if specified as part 
of the customer' s original quotation request. The 
optional items are available through General Electric 
only when the standard list of test equipment is pur- 
chased at the same time. 

DOCUMENTATION 

The detailed documentation required to understand 
and maintain a process computer system is provided 
by the various engineering drawings and instruction 
books. Upon system acceptance, the customer is 
furnished two copies of each applicable engineering 
drawing. Additional copies or reproducibles are 
available at extra cost. Six sets of instruction books 
are provided with purchased systems. Rented or 
leased systems are provided with one set of instruc- 
tion books. The categories of documentation are dis- 
cussed in the following text. 

System Drawings 

System drawings are those which pertain to the sys- 
tem as 'a whole, rather than to specific items of 
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hardware within the system. It is the function of 
these drawings to specify the overall organization of 
the system and to act as a guide in the installation 
phase. The drawings which fall within this category 
are as follows: 



• System Block Diagram: Shows the major 
components, cabinets, peripheral units, and 
connecting cables supplied by GE. 

• Outline Drawings: Show overall dimensions 
and mounting details, cable entries, clear- 
ance requirements, and approximate weight 
of each item of equipment. 

• Installation Outline Index: A complete list- 
ing of the above outline drawings, cross- 
referenced to the System Block Diagram. 

• Special Console Panel Layouts: Shows the 
arrangement and nameplate identification of 
each device on all GE furnished control sta- 
tions and display panels. 

• Master Cable Index: A list of the intercon- 
necting cables between all major GE fur- 
nished units, giving the cable assembly draw- 
ing number, description, diameter, length 
and cable routing classification. 

• I/O Information Summary: Includes a de- 
scription and identification number of each 
analog or digital input or output to the com- 
puter system, wiring and termination infor- 
mation, typical signal routing schematics, 
and programming address information. 

Equipment Drawings 

The documentation of the actual hardware is accom- 
plished on a modular basis using two main categories 
of drawings: Schematic and Wiring. The specific 
items within this classification are as follows: 

• Logic Schematics: Show, by means of graphic 
symbols, the electrical connection and func- 
tion of the computer logic. 

• Circuit Schematics: Show the actual electri- 
cal schematics of the various printed circuit 
boards, along with circuit parameters, func- 
tion, and other pertinent information. 



• Wire Lists: Provide a tabulation of all point- 
to-point wiring within the cabinets and con- 
soles of the system. 

• Cable Drawings: Show the destination, length, 
pin location, wiring, and signal assignment 
for each cable on the Master Cable Index. 

Instruction Books 

A standard issue of six sets of Instruction Books is 
provided with each GE-PAC Process Control System, 
sold. These books contain detailed theory of opera- 
tion and maintenance information written to the level 
of a skilled electronics technician who has attended 
the GE-PAC Training Courses. Each set of Instruc- 
tion Books is comprised of four volumes, arranged 
as follows: 



Volume I 



• Volume II 



- System Power, and Central 
Processor. 

- Process Communication. 



• Volume III - Data I/O and Storage. 

• Volume IV - Operating Instructions and 

System Programming. 

Each book is made up of "standard writing", which 
describes the standard modular building blocks of the 
system, and "special writing", which describes the 
various interface areas, special equipment, and spe- 
cial modifications to standard equipment. The price 
of the standard writing is included in the basic price 
of the system. Special writing is quoted separately, 
however, since it varies considerably with the size 
and complexity of the system. 

The initial shipment of Instruction Books is made up 
of all the standard writing, plus as much of the spe- 
cial writing as has been completed at the time of 
shipment; the remainder of the special writing is 
shipped and collated into the books at a later date. 
Of the six sets of books in the standard issue, one 
set is shipped with the equipment for use in the in- 
stallation phase; this set is placed permanently in 
the maintenance area, becoming the marked-up 
"working document" of the maintenance personnel. 
The remaining five sets of Instruction Books are 
shipped separately and their distribution left to the 
customer' s discretion. One set of standard books 
is furnished with rental systems. 
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Fig. 1. 2 Typical Design and Installation Flow Chart 
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SELECTION AND LAYOUT OF THE COMPUTER ROOM 



Another Important job to be accomplished by the cus- 
tomer is the design of the computer room. Although 
this task requires only a short period of time com- 
pared to the overall life of the system, the quality (or 
lack of quality) of the result will be felt every minute 
the system is in use. The three main objectives of 
computer room design should be: 

• Utility - First and foremost, arrange your 
equipment for ease of operation and mainte- 
nance. 

• Expansion - Build in a flexible expansion 
capability to allow for the future planned 
growth of your system. 

• Appearance - Your computer room will 
often be a focal point of interest to employees 
as well as to visitors - keep it uncluttered, 
modern, and attractive. 

The remainder of this chapter is devoted to the vari- 
ous aspects of room selection and arrangement; fur- 
ther references are found in Appendix B. 

GENERAL INFORMATION 
Power Requirements 

The basic line input to a GE-PAC system is 115/ 
230V AC ±10%, 60 Hz ± 1 Hz (50 Hz optional), 3- 
wire single phase with grounded neutral. The input 
power requirements vary with the size of the compu- 
ter system. A typical 2 -cabinet system, excluding 
peripheral devices, might require 6 KVA. However, 
the power requirements for special systems could 
approach 25 KVA. Power for peripheral devices 
(115V AC) is normally taken from the standard wall 
outlets near the peripheral stations and runs approx- 
imately 50 - 1500 watts per device. 

With the exception of AC for peripheral devices, all 
power for a GE-PAC system is routed through the 
Main AC Distribution Panel which is optionally lo- 
cated in either the Central Processor cabinet or 
the Power Distribution cabinet. Typical panel as- 
semblies are shown by Fig. 2. 1. The main circuit 
breaker is rated at 30A, 50A, or 100A, correspond- 
ing to 7 KVA, 12. 5 KVA, or 25 KVA maximum sys- 
tem power consumption. 

Throughout the AC distribution circuitry, great care 
is taken to eliminate any transient noise which might 
appear on the input lines and to prevent any 50 or 60 
Hz radiation from coupling to the logic wiring. Tran- 
sients are eliminated by RF filters in both the pri- 
mary power input and branch distribution circuits. 
AC coupling is eliminated by twisted-pair wiring and 
solder-finish ground planes inside the distribution 
panels, and by the use of shielded power cables ex- 
ternal to these panels. 



Shielding of the primary input lines is very important 
and is the responsibility of the customer. Power 
input shielding is accomplished by routing the lines 
through conduit all the way from the AC source to the 
Main AC Distribution Panel in the computer. The 
conduit is referenced to earth ground at the source 
but is isolated from computer ground at the computer 
to prevent ground loops (system grounding is dis- 
cussed in the next section). 

Although extensive measures have been taken to make 
the system insensitive to line conditions, system per- 
formance depends on the quality of the primary power 
input. While RF filtering techniques eliminate nor- 
mal noise on the Input lines, it is not possible to 
store sufficient energy within the system to compen- 
sate for significant line transients. Quantitative de- 
scription of acceptable and unacceptable transients 
is impractical since this is a function of many uncon- 
trollable variables such as amplitude, frequency, 
and phase. If there is significant doubt as to the con- 
dition of the input line, however, there are several 
corrective methods that can be employed; 

• A motor-generator with a large flywheel as a 
transient buffer. 

• A static inverter as a transient buffer. 

• Use of the Automatic Restart option to allow 
controlled shutdown on large line transients 
and automatic resumption of operation after 
the transient has passed. (This is not always 
a practical solution on lines with frequent 
large transients because of the excessive 
time lost in startup and shutdown. ) 

Prior to the installation of the main branch lines for 
the computer power input, the customer should con- 
sult the GE System Engineer to determine the total 
power requirements of his system (including future 
expansions). At this time, it should also be estab- 
lished If some form of emergency power such as the 
GE Model 4795A Auxiliary AC Source is warranted. 

Environmental Specifications 

Through careful engineering and the exclusive use of 
solid state devices, the electronic components of a 
GE-PAC Process Computer system will operate 
satisfactorily over the wide range of environmental 
conditions found at industrial and utility sites. The 
acceptable limits of environment include any combi- 
nation of the follow ing: 



Temperature 

During Storage: 



-40°Fto 158* F. 



Operational Ambient: 32»Ftol31»F 
(see Audible Noise Suppression). 

Operational Transient: 0. 45 8 F/minute. 
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7-12.5 KVA 



12.5-25 KVA 



Fig. 2. 1 Main AC Distribution Panels 
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• Relative Humidity: 5 to 95% (see exception 
below). 

• Vibration 

During Shipment: lg -0. 2g at 5-60 cps. 

Installed: lg ±0. 2g at 15-120 cps and 
0.07 inches peak-to-peak displacement 
at 5-15 cps. 

• Shock: 15g' s for 2 milliseconds. 

• Atmosphere 

Dust from material such as steel scale, 
coal, cement, paper, and lint. Particles 
10 microns and larger are removed by 
internal air filters. 

Corrosive atmospheres containing nor- 
mal concentrations of salt, chlorine, 
sulfur gases, oil mist, and gas by- 
products from natural gas or coal fur- 
naces. Normal concentration of the more 
common contaminants are defined as not 
more than 10 parts per million of chlor- 
ine, hydrogen sulfide, sulfur dioxide, 
and sulfuric acid (aerosol vapor), and not 
more than 0. 1 ppm of chlorine dioxide. 
(Note: These are the lethal dose pa- 
rameters for human beings. ) 

In those systems which use an analog scanner, some 
degradation of the analog performance specifications 
occurs with relative humidities in excess of 60%. In 
addition, the various items of peripheral equipment, 
due to their electro-mechanical nature, are more 
susceptible to atmospheric dust and corrosive sub- 
stances than the electronic computer hardware. 
Thus, in a dusty or corrosive environment, periphe- 
ral equipment should be protected by one of the en- 
closed peripheral stations discussed later in this 
section. Overall room air conditioning and filtering 
is not necessary except for the comfort of operating 
personnel or for the removal of excessive atmospher- 
ic contaminants, although the user should note that 
the GE-PAC System will add considerable heat to its 
area, which should be removed somehow. 

Audible Noise Suppression 

The suppression of audible noise is not a major fac- 
tor in the planning of the computer room. No noise, 
other than that generated from the blowers, may be 
expected from the computer cabinets. The various 
peripheral units (e.g., typewriters, paper tape 
punches, line printers, etc. ) generate about the same 
noise level as the average electric typewriter. Thus 
the primary source of noise to be considered is the 
activity of the process machinery near the computer 
area. In most instances, standard hollow -wall and 
acoustical ceiling construction is more than suffi- 
cient to compensate for plant noise. It should be 



noted that the computer and associated equipment are 
not affected by audible noise in any way. The equip- 
ment operators, however, should be given the same 
protection as office workers in the area. 

The amount of audible noise generated by the GE- 
PAC blowers can be reduced substantially by speci- 
fying the low speed blower option provided that the 
computer room environment can meet a reduced max- 
imum operational ambient temperature. Since noise 
reduction is accomplished by reducing blower RPM 
which in turn reduces the cooling air volume flow 
rate, this option should not be specified if the maxi- 
mum room temperature exceeds 113°F (45"C). 

Lighting 

Good lighting in the computer area is an important 
factor in reducing operator fatigue and in enhancing 
the appearance of the installation. An average illu- 
mination of 60 foot candles measured 30 inches above 
the floor is usually sufficient. Diffused fluorescent 
lighting is recommended because it is free of shadow 
and glare and relatively economical to maintain. 

Flooring 

The flooring used in GE-PAC Process Control instal- 
lations is selected primarily for its practicality and 
durability. The following factors enter into its se- 
lection. 

• Floor Loading: Must support a maximum of 
about 200 lbs/sq. ft. under the computer 
cabinets. 

• Cabling: Must provide for dry, protected 
cable runs and for easy cable entrance into 
the various cabinets. 

• Equipment Mounting: Must provide a means 
of rigidly securing the computer cabinets. 

• Cleanliness: Must have a smooth, level 
surface which is easily kept free of dust, 
grease, etc. 

Probably the most common flooring used in process 
installation is the concrete slab with or without a 
tile surface. This type of flooring is economical to 
install and maintain but poses problems in cable 
routing and system expansion. In most cases, re- 
cessed cable troughs, with metal risers and drain- 
age outlets to prevent moisture from contacting the 
cables, are used (see Fig. 2.2). If noise pickup is 
a problem, the cable troughs must be lined with 
metal sheeting (see Cabling Practices in the next 
section). Because of the permanent nature of con- 
crete flooring, the dimensions and layout of the re- 
cessed cable troughs should be compatible with any 
planned expansion of the computer system. Alter- 
nately, cables can be run in suspended troughs 
either overhead or, if possible, underneath the floor. 
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Noise pickup can be eliminated by fabricating the 
troughs from expanded metal. 
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Fig. 2. 2 Concrete Slab Flooring 

The best all-round flooring for GE-PAC Process 
Computer installations is the false, or raised, floor 
shown by Fig. 2. 3. Although somewhat more expen- 
sive than the concrete floor, raised-floor construc- 
tion offers several very real advantages. 

• Ease of Installation: The floor is easily and 
quickly installed by means of individual level- 
ing jacks, bolt -on beams, and removable 
floor panels. 

• Simplified Hardware Installation: The com- 
puter cabinets are easily secured by simply 
bolting to the floor panels. 



Floor covering is not required in process computer 
installations, although it does much to augment the 
general appearance of the area. As a rule, any fairly 
smooth surface which can be easily cleaned will suf- 
fice. If a floor covering is to be used, vinyl or vinyl- 
asbestos tile provides an attractive, durable surface. 
Asbestos tile chips easily with wear and is therefore 
not recommended. Rugs or carpeting, because of 
their dust -retention properties, are similarly not 
recommended. 

Keys and Locks 

The computer room, maintenance area, peripheral 
rooms, spare parts rooms, etc. , should be provided 
with key-lock doors to prevent the entry of unauthor- 
ized personnel. For maximum efficiency and con- 
venience, one key should fit all the locks and all 
personnel should have their own key. 




• Simplified Cabling: Cables are laid directly 
underneath the floor. Since the entire sub- 
floor area is accessible when the floor panels 
are removed, the initial cabling job is ac- 
complished with a minimum of time and ef- 
fort. Also, since no pre -determined cable 
paths are necessary, shorter, point-to-point 
cabling is possible. 

• System Expansion: The addition of new hard- 
ware, with its associated cabling, is greatly 
simplified. 

Several manufacturers offer complete raised -floor 
installations. For further details, contact your 



Fig. 2. 3 Typical Raised Floor Construction 

MAJOR CABINETS 

All the electronic circuitry of a GE-PAC Process 
Control system is housed in heavy-duty industrial- 
type cabinets. The packaging technique, unique to 
the process control field, allows complete and easy 
access to all components, devices, and terminations 
from the front of the cabinet. 

All cabinets are fabricated from 0. 105 -inch steel. 
The interior and front panels are painted light gray 
(ASA 61) and the remainder of the exterior is tex- 
tured dark gray (ASA 33). Other colors are available 
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on special order. All printed wiring boards are con- 
tained in hinged panels called pages because of their 
resemblance to.pages of a book. Termination strips, 
power supplies, and other devices are mounted on 
the side and back walls inside the cabinet. Cable 
entry points are provided at the bottom rear of each 
cabinet. Cabinets can be bolted to the floor and 
shims used for leveling. No special foundations are 
required. A ground connection is provided within 
each cabinet to provide for adequate protection of op- 
erating and maintenance personnel. Equipment in- 
stallation outline drawings are provided in Appen- 
dix B. 

Multi-Page Cabinets 

Multi-page cabinets, shown by Fig. 2.4, are used to 
house the majority of the electronic system hardware. 
Access to interior components is obtained by unlock- 
ing a front -panel latch and pulling the roll-out assem- 
bly straight forward; ball-bearing wheels and me- 
chanical guide assemblies assure easy and positive 
movement. All electrical connections from the roll- 
out assembly to the cabinet are made by means of 
cables strung on a flexible gate; this gate physically 
limits the travel of the roll-out assembly. 

Three card pages are mounted vertically on the roll- 
out assembly. Hinges are provided on the left- and 
right-hand pages, allowing them to swing out for 
complete access to both sides of all pages; the cen- 
ter page is fixed. Each page is approximately 6 l/2 
inches deep and holds up to 10 rows of printed -wiring 
boards; each row accommodates a total of 18 printed- 
wiring boards, one of which is a 'connector board, 
giving a maximum of 170 working boards per page. 
Other devices, such as maintenance test panels, core 
memories, etc. , can be mounted on these panels if 
desired. 

Signal termination "sticks" and the majority of all 
power supplies and other devices (other than printed- 
wiring boards) are mounted on the left-hand and rear 
interior walls of the cabinet. Cable ports are pro- 
vided at the rear of the bottom, right- and left-hand 
cabinet panels. 

When required, the roll-out assembly houses an 
easily-removable blower and plenum which distrib- 
utes 200 cfm of ambient air to each of the three 
pages and an additional 100 cfm of air to components 
mounted on the side walls. Air is drawn into the 
cabinet through the frontal grillwork and is exhausted 
through drip-proof louvers in the top of the cabinet. 

The overall dimensions of this cabinet are 76 inches 
high, 32 inches wide, and 36 inches deep. With the 
roll-out assembly fully extended, the depth is in- 
creased to about 81 inches. With the pages swung 
out, the width is increased to about 46 inches. The 
cabinet may be mounted against a wall or flush with 
equipment on either side. To allow easy movement 



of the roll-out assembly, the floor should be flush 
and level to 1 1/4 inch for three feet in front of the 
cabinet. 

Single Page Designs 

Three options are available for housing small groups 
of components and/or printed -wiring boards: 

• Free-standing single page cabinet. 

• Single page - hinged. 

• Single page - fixed. 

The free-standing cabinet is identical in construction 
to the multi-page cabinet described previously. A 
front cover and a full-sized page are hinged at the 
right front corner of the cabinet. Space is available 
between the back wall and the hinged page for mount- 
ing power supplies and other devices, and a large 
cable opening takes up the bottom of the cabinet. The 
overall dimensions of the cabinet are 76 inches high, 
32 inches wide, and 36 inches deep. Digital and ana- 
log input/output cabinets measure 44 inches wide and 
36 inches deep. 

It is also possible to mount a full-sized page, with 
supporting hinge, in existing structure or cabinets 
within the plant or, if the mounting is accessible 
from both sides, the page may be mounted without its 
hinge (fixed mounting). The dimensions of this pack- 
age are 24 inches wide, 10 inches deep, and variable 
height. 

Desk Style Designs 

The central processor for a GE-PAC 4020 System is 
also available in a desk style cabinet that measures 
35 inches high, 60 inches wide, and 35 inches deep. 
Circuit card panels, power supplies, blowers, and 
the core memory unit are mounted on three, easily 
accessible pages. Each logic panel accommodates 
32 circuit cards. 

SYSTEM CONSOLES 

In addition to the standard computer cabinets and con- 
soles, a typical system contains one or more special 
consoles that implement the vital interface between 
operating personnel and the computer system. 
Through these consoles the computer can display the 
state of the process, warn of alarm or error condi- 
tions, and output visual data to the operator. Con- 
versely, the operator can manually request logs, 
change limits, and enter process data into the com- 
puter program. Communications with these consoles 
is normally implemented by the computer" s Digital 
Input/Output logic. 

Figs. 2. 5 and 2. 6 show examples of typical system 
consoles. The basic panel components include: 
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DRIP- PROOF LOUVERS 

Allow air exhaust but prevent 
condensation or external moisture 
damage. 



INDUSTRIAL CONSTRUCTION 

Sturdy, yet lightweight unit is built to 
withstand a wide range of environments. 
Small systems in a single cabinet (32" 
wide x 36" deep x 76" high) save space 
This cabinet meets NEMA I standards 
for industrial use. 



PRINTED WIRING BOARDS 

Boards are mounted in panels of up to 
32 cards per panel. Each board slides 
in and is held by its mating connectors. 
Interconnections between boards are on 
the back of each page. 



INTEGRATED CIRCUITRY 

Monolithic integrated circuits reduce 
the number of active components, 
connections, and wiring, improving 
system reliability. 



HINGED PAGES 

All printed wiring boards are mounted 
in pages. This provides easy access 
to all components. 



BLOWER AND VENTILATION SYSTEM 

Internal air flow through vent in front, 
in and around pages, and out the top 
eliminates need for special cooling in 
applications up to 131° F. 



Fig. 2. 4 4020 System Single Page Cabinet 
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• Switches: Pushbutton (including mechanical 
interlock and holding coil types), rotary, 
thumbwheel. 

• Indicators: Color-coded, single or double 
display, engraved markings. 

• Indicator Switches: Combination pushbutton 
switch and single or double color -coded dis- 
play. 

• Decimal Displays: 12 characters per display; 
any number of displays in a bank; +, -, 0-9 
standard; any letter or symbol optional. 

Other devices such as intercoms, alarm horns or 
buzzers, strip-chart recorders, etc. , can be added 
at the customer' s discretion. 

These components are usually grouped into functional 
areas on the console panel, with engraved name tags 
and painted flow markings added as operator aids. In 
addition, the indicators and indicator switches are 
color -coded to allow quick visual interpretation of 
the displayed information. A typical color -code 
would be: 

• Red - Warning, error, or alarm. 



• Yellow - Operator' s attention. 

• Green - Normal or data. 

• Clear - Off. 

The physical construction of a system console varies 
with the environment in which it is to be used. It can 
• be free-standing, mounted on top of a table, or rack- 
mounted, with or without a dust- and gas-proof enclo- 
sure. Consoles used in the computer room are of 
modernistic design and are usually painted to match 
the other computer equipment. Consoles used on a 
factory floor are often simple, rugged panels of 
anodized aluminum with heavy-duty switches and with 
displays that can be read from a distance. 

All consoles are fitted with jacks to receive data 
cables from the computer. Any necessary 115V AC 
input will be taken from a nearby convenience outlet. 
A grounding stud for the console cabinet must also 
be provided. 

The design of a special system console is usually a 
joint GE/customer effort with the original rough lay- 
out and parameters generated by the customer. For 
further details, consult your local Electric Utility 
Sales or Industrial Sales representative. 
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Fig. 2. 5 Typical Console Panel Arrangement 
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Special system consoles . . 




. . . range from the simplest . 




. to the most complex. 



Fig. 2. 6 Typical System Consoles 
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PERIPHERAL STATIONS 

The typewriters, paper tape readers and punches, 
and card readers of a GE-PAC system are complex 
electro-mechanical devices that are designed to be 
operated in a somewhat protected environment. Ex- 
cessive dust, temperature variation, and high humid- 
ity have a detrimental effect on the operation and 
overall life of these devices. 

The General Electric Company offers a line of attrac- 
tive dust-proof enclosures to protect the system pe- 
ripheral devices from environmental extremes. As 
shown by Fig. 2. 7, these enclosures consist of a 
hinged, transparent cover mounted on a matching 
table. These tables are also available separately for 
use in the computer room or other protected area. 
The enclosures are available in four lengths (30, 42, 
60, and 72 inches), allowing a variable number of 
devices to be mounted. Hinged doors provide access 
to shelves inside the tables. The shelves can be 
used for storing paper, rolls of tape, maintenance 



supplies, etc. A continuous paper feed option is 
available for the fan -fold paper used by typewriters. 
Data cables are routed through cut-outs in the bottom 
of the table and then through holes in the tabletop 
to the peripheral devices. Convenience outlets for 
the necessary 115V AC inputs to each device can 
be/mounted inside the tables. Installation outlines 
for the various enclosures are included in Appen- 
dix B. 



THE MAINTENANCE AREA 

The maintenance area is used primarily as a storage 
area for tools, test equipment, prints, and spare 
parts and as a work station for the off-line repair of 
peripheral units, instruments, etc. A traffic -free, 
uncluttered area about 6 x 12 feet in size is sug- 
gested. The area should have good lighting and con- 
venient access to the computer equipment. The vari- 
ous items that go into the maintenance area, shown 
by Fig. 2. 8, include: 




Fig. 2. 7 Enclosed Peripheral Station 
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• A 4- or 5-drawer file cabinet for prints, etc. 

• A 1 x 5- foot shelf for instruction books and 
test equipment. 

• A 5 -foot (minimum) workbench with a durable 
non-conducting working surface. 

• A rubber floor mat that extends the full 
length of the workbench. 

• A minimum of three duplex, grounded 115V 
AC outlets. 

• A #6 AWG (minimum) solid copper ground 
bus stretched tightly just above, and the full 
length of, the workbench. The bus should 
connect to AC safety ground by clamping or 
silver-soldering it to the outlet boxes. 

• A spare parts storage area. 

• A parking place for the oscilloscope cart. 

If possible, the maintenance area should also include 
a standard office type desk and chair. 

For spare parts storage, the General Electric Com- 
pany offers a special two-door storage cabinet fitted 



with circuit board racks, parts drawers, and a bulk 
storage area. This cabinet is shown by both Fig. 
2. 8 and Fig. 2. 9. For further information, contact 
your local Industrial Sales or Electric Utility Sales 
office. 

SUGGESTED ROOM ARRANGEMENTS 

Two typical computer installations, one large and 
one small, are shown by Figs. 2. 10 and 2. 11. Al- 
though no two systems will be arranged alike, these 
typical systems give some insight into the problem 
of room and equipment arrangement. 

The small installation, shown by Fig. 2.10, is laid 
out with the stress on future expansion. Ample space 
is allowed for additional cabinets adjacent to the 
existing two -cabinet complex. Additional peripheral 
stations or cabinets could be placed in the center of 
the room without obstructing access to the instru- 
ment panels. A 4-foot wide, unobstructed path is 
available for moving equipment into the room. The 
maintenance area is situated near the main work 
area and is not visible from the observation windows 
near the computer. Notice the movable desk and 
chair, which can be placed either in front of compu- 
ter console or against the wall next to the computer 
cabinet. The total area of this room is about 900 
square feet. 



Fluorescent Lighting 




Test 
Safety Mat LeadS 

Fig. 2.8 A Desirable Maintenance Area 
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Fig. 2. 9 Spare Parts Storage Cabinet 
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The large installation, shown by Fig. 2. 11, is laid 
out with emphasis on the functional requirements of 
the installation, stressing work flow to and from the 
main operator' s station. System expansion is not a 
factor since the system begins at or near its maxi- 
mum size. The basic features of this system (i. e. , 
4-foot access path, adjacent maintenance area, ob- 
servation windows, etc. ) are essentially the same as 
those described for the small system. Notice that the 
spare logging and alarm typewriters are located close 
to the operator' s station. Trend recorders, indica- 
tor lights, decimal displays, and manual switches 
may be mounted on both the main operator' s panel 
and on the instrument panels. Annunciator panels can 
be mounted above the observation windows on the wall 



between the computer room and the operator' s station. 
The overall size of this installation, including the 
main operator' s station, is about 1500 square feet. 

Prepare a room layout drawing showing the relative 
location of remotely located equipment and, if pos- 
sible, the route over which the equipment will be 
transported during the installation. A separate plan 
view should be provided, preferably to the same 
scale and perspective as the room layout drawing, 
showing locations of cable troughs, air ducts, etc. 
After completing the layout of the room, a copy of 
the plans should be sent to the General Electric Pro- 
cess Computer Business Section for inspection and 
possible suggestions. 
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Fig. 2. 10 Typical Small Installation 
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SIGNALS, SENSORS, AND CABLES 



In this era of modern technology, some degree of in- 
strumentation exists in almost every manufacturing 
process. Thus, a GE-PAC process control system 
is often called on to work in conjunction with existing 
sensors, recorders, closed-loop analog controllers, 
indicating devices, etc. 

It is often difficult for our customers to understand 
why General Electric suggests reviewing existing in- 
strumentation schemes: perhaps modifying the sen- 
sors or even replacing them with new devices, run- 
ning new cables, grounding only in a certain way, 
etc. 

The answer is, of course, that a process control 
computer system is a much different device than that 
normally encountered in a non-automated or partially- 
automated process. It is, to be specific, faster, 
much faster. 

The essentially electro -mechanical nature of a typi- 
cal recording instrument tends to mask any noise or 
random signals at its input; the response of a pen on 
a strip -chart recorder or of the needle on an indica- 
ting meter are good illustrations of this point. In 
contrast to these devices, however, the computer 
does not monitor a single input over a long period of 
time; rather, the computer looks at hundreds of in- 
puts, each for an extremely short period of time, 
(e.g. , 700 /usees). Any no'ise, fluctuations, or ran- 
dom signals which may exist on the signal lines dur- 
ing this "read" period are recorded by the computer, 
which is helpless to do otherwise, as part of the sig- 
nal input. 

Thus, in the computer-automated application, the 
philosophy of instrumentation must change somewhat. 
However, because of the sophisticated design of the 
GE-PAC Analog Scanner, the restrictions are not 
excessive. One of the most important factors is the 
careful grounding and shielding of signal lines to re- 
duce or eliminate noise. Sensor selection is also 
very important; any questions in this area should be 
referred to your local Industrial Sales or Electric 
Utility Sales office. 

The remainder of this section is devoted to a general 
definition of the more common types of signal inputs 
and to the recommended techniques and procedures 
used to apply these signals to the computer. Cabling, 
which is an intrinsic part of the overall discussion, 
is also discussed separately and in greater detail. 

SIGNAL TERMINATION & CONDITIONING 

Analog input cables to the system are terminated on 
"sticks" at the back and sides of the system cabinets. 
These sticks provide terminal board connection points 
for the various signal inputs as well as the point- 
select relays and signal conditioning circuitry. The 
various categories of signal inputs, and the signal 



conditioning and connection procedures which apply 
to each type, are discussed in the following text. 

Voltage Inputs 

Voltage inputs are the most common type of analog 
inputs in most process control systems. Included in 
this category are: 

• Thermocouples. 

• Slide-wires and other potentiometers. 

• Tachometers. 

• Strain Gauges. 

• Thermal Converters. 

• Generator Field Shunts. 

• Thickness and Width Gauges. 

Thermocouples are specialized forms of voltage in- 
puts and are described separately at the end of this 
section. Included in this category are thermal con- 
verters which convert AC power to heat. The heat, 
in turn, is sensed by thermocouples. 

Voltage inputs within the range of 0-80 mv are 
brought directly to the analog amplifier. No signal 
conditioning is required unless AC ripple is present, 
in which case filters are inserted in the signal line. 
Voltage inputs above the 80 mv range are routed 
through fixed attenuator circuits which may also in- 
clude 60 cps AC filters: 



Sensor 



Attenuator 



E. 



T 

X 



■"VW 



-0 + 



E 



-o- 



Voltages larger than 500V DC, AC voltages, and volt- 
ages with relatively large common mode require ad- 
ditional circuitry. Common mode is defined as volt- 
age that appears at both input terminals with respect 
to a common reference point. 

The preferred output impedance of the sensor is a 
maximum of 2. 5 ohms per 10 mv of signal. Regard- 
less of the signal' s magnitude, however, an output 
impedance greater than 1000 ohms produces detri- 
mental loading and noise effects. Sensors with a 
high output impedance can usually be modified by the 
manufacturer, often at no cost. For example, a 
sensor with an output of 5V across 5K can be changed 
to produce 5V across 4. 92K and 0. 08K in series. If 
the signal is now taken across the smaller resistor, 
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the range changes to the acceptable value of 80 mv 
across 80 ohms. 



The most common form of voltage sensor is a com- 
bination of transducer, amplifier, and power supply. 
This type must often be referenced to ground at the 
sensor: 



S. C. Board 



Sensor 



Attenuator 




If the amplifier and power supply are floating above 
sensor ground, however, or if the input is of the iso- 
lated slide -wire type, it is preferable to connect 
the ground reference to analog ground at the compu- 
ter: 
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Slide -wire connections such as those shown above 
are commonly used to monitor the mechanical result 
of signals applied to other devices (e.g. , strip-chart 
recorders, position controllers, etc.), providing an 
inexpensive method of sharing the signal and elim- 
inating loading, ground loop, and noise problems. 
This type of connection is known as a retransmitting 
slide -wire. 

Current Inputs 

Current inputs are usually from pressure -to-current 
transducers or similar devices with outputs ranging 
up to 50 ma. The current output is usually rated for 
a maximum load resistance. Current inputs are al- 
ways applied to the computer through resistance - 
current signal conditioning boards. These boards 
may also include 60 Hz AC filters: 
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Resistor Rl is chosen so that the maximum current 
input causes a millivoltage output at or near the top 
of the standard input ranges. Resistor R2 is chosen 
to meet the load requirements of the sensor. 

If a minimum load requirement Is given but cannot be 
met by the standard signal conditioning board, it will 
sometimes be necessary to connect an additional 
series resistor at the sensor to make up the defi- 
ciency. If an exact load requirement is specified 
(including line resistance), the preferred solution is 
to convert the signal to millivolts at the sensor with 
the proper value of parallel resistance. 

Current transducers with their own power supply 
should preferably be referenced to analog ground at 
the computer: 
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Transducers which share a common power supply 
should also be referenced to analog ground at the 
computer. The following circuit is typical of the 
force -balance current inputs most often encountered 
in industry: 
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Notice that the ground is not applied at the power 
supply and that the (-) output of the power sup- 
ply is routed directly to the (-) input terminal 
of each signal conditioning board. This procedure 
helps prevent sensor inter -action and noise prob- 
lems. 

Larger DC currents, up to several thousand am- 
peres, can be handled either by shunt resistors 
or by DC Current Transformers (DCCT). The 
shunt resistor converts the large current to milli- 
volts which must then be applied to the computer 
through a separate amplifier to limit common mode 
and noise interference. A DCCT is a saturable 
core reactor that is excited by an external AC 
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The alternating current output of the DCCT is 
rectified and converted to millivolts in the cus- 
tomer" s instrumentation and then sent to the 
computer. The preferred ground connection is 
the negative signal lead. Alternately, one out- 
put of the signal transformer can be grounded. 
Totalizing DCCT' s cannot be grounded because 
of ground loop problems. 

RTD Inputs 

Linear and highly accurate measurements of tem- 
perature are normally accomplished by means of 
RTD* s (resistance -temperature detectors some- 
times called resistance thermometers). The 
electrical resistance of these devices varies as 
a function of temperature. By connecting an RTD 
as the remote fourth leg of a Wheatstone bridge, 
changes in temperature can be interpreted in 
terms of a millivoltage output. The bridge cir- 
cuit is contained on a resistance -temperature 
signal conditioning board: 



The Rl and R2 legs of the bridge are trimmed to 
identical resistance by R4. R3 is a high precision 
resistor whose value is equal to the reference value 
of the RTD (e. g. , 32 ohms for a 32 -ohm RTD, etc. ). 
R5 is adjusted to compensate for line resistance R c . 
Line resistances Ra and Rb cancel each other since 
they are equal and are in opposite legs of the bridge. 

As with other input signal categories, proper ground- 
ing of RTD inputs greatly reduces noise pickup. The 
preferred method is to connect the minus output of 
the power supply directly to analog ground. If an 
RTD is tied directly to ground, then the associ- 
ated power supply and all other RTD' s must be un- 
grounded to avoid ground loops. If more than one 
RTD must be referenced directly to ground, sepa- 
rate power supplies must be used. It is a common 
practice to supply power to slide -wire sensors from 
the RTD power supply. The only restriction is that 
the slide -wires must be ungrounded. 

Thermocouple Inputs 

The junction of two dissimilar metals at a given tem- 
perature, when connected in series with a like junc- 
tion at a different temperature, constitutes a tem- 
perature sensitive device known as a thermocouple. 
In the stated circuit, a small emf is produced which 
is proportional to the difference in temperature be- 
tween the two junctions. In practice, the measuring 
junction is placed in the temperature environment to 
be measured while the reference junction is located 
in a known environment at or near the measuring 
instrument. By convention, only the measuring 
junction is referred to as the thermocouple. The 
characteristics of some of the more common types 
of thermocouples are as follows: 
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Type 


Junction 


Range CO 


mv/'C* 


E 


Chromel- 
Constantan 


- 1000 


.071 


J 


Iron -Constantan 


- 870 


.060 


K 


Chromel-Alumel 


- 1370 


.040 


S 


Platinum -Plat. / 
10% Rhodium 


- 1769 


.011 


T 


Copper -Constantan 


- 400 


.051 


* Average values. 







A simplified schematic of a typical thermocouple in- 
put to the analog scanner is shown by: 
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E I = E Fe-Con + E Fe-Cu + E Con-Cu 



Notice that the necessary transfer from the exotic 
metal conductors to the more conventional copper 
wiring introduces secondary couples that add to the 
total input signal. Thus, in order to determine the 
temperature of the measuring junction, the effect of 
the secondary couples must first be calculated. This 
is accomplished within the computer program by 
using a stored table of millivoltage inputs versus 
temperature of the measuring junction, all calculated 
at a given reference temperature of the secondary 
couples. The secondary couples thus become the 
reference junction mentioned above. The only addi- 
tional function required is the ability to measure the 
actual temperature of the reference junction. This 
is accomplished by the Thermocouple Reference 
Block circuitry: 



The reference block is essentially a heat sink with a 
stable, measurable internal temperature. The tem- 
perature of the reference block, as indicated by the 
output of the associated RTD bridge, is calculated 
once per scan cycle and used to correct the readings 
received from system thermocouple inputs. The 
conversion equation is of the form: 

T CO = C, • E. + C„ + T„, , . 

1 l 2 Table Ref. 

T Ref. Block. 

Thermocouple extension leads of the same material 
as the thermocouple prevent the existence of any 
secondary couples in an unknown temperature en- 
vironment. The secondary couples created by join- 
ing the actual thermocouple leads to the extension 
leads (usually done via brass terminal boards) have 
no effect because the couples are always self can- 
celling: 

Remote 
Junction Box 




1 Fe 


REF. 
BLOCK 


1" Gon 


3\ ^ ' 



\ Extension 
\ Leads 



In practice, the point -select matrix relays are placed 
in series with the thermocouple input leads in front 
of the reference block. The inputs are grouped by 
type and by the correct metal or alloy leads used to 
route the signals from the relays to the reference 
block. 



Reference Block 



Unknown 

Temp. 

(in mv. ) 




From 

Power 

Supply 



The secondary couples within the matrix relays are 
self -cancelling in the same manner as described for 
terminal boards. 

SYSTEM GROUNDING 

The proper grounding of the computer system is 
necessary both for the protection of personnel and 
for the reliable operation of the system. Although 
the general principles of grounding are easily under- 
stood and readily agreed upon by all, the precise 
definition of grounding details is a very controversial 
matter. Thus, this section merely attempts a gen- 
eral definition of the problem. Each particular ap- 
plication has to be studied on an individual basis. 

The basic objective of good system grounding is the 
elimination of ground loops, defined for our purposes 
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as low resistance conduction paths, other than the 
primary conductor, between two ground points. If 
the ground points in a loop are at different potentials, 
as they often are in plant ground systems, large cur- 
rents flow in the loop inducing electrical noise into 
the circuitry of the computer. 

The ground loop problem is solved primarily by 
using separate, isolated ground systems for the 
various categories of circuitry (e.g. , the inherently 
noisy peripheral device and relay ground system is 
separate from the sensitive analog ground system). 
As shown by Fig. 3. 1, personnel protection is pro- 
vided by tying these ground systems together at only 
one point. Although the different ground systems are 
tied to one another at this point, there is no return 
conduction path between systems and thus no ground 
loop current. 

Fig. 3.2 shows a simplified pictorial version of a 
typical system ground scheme. Notice that all power 
supply grounds are referenced to chassis grounds 
through separate conductors and that chassis grounds 
are tied to plant ground in only one place. Notice 
also that the table and console chassis at the remote 
station are referenced to ground to protect the oper- 
ator from shock hazards. The safety ground for the 
peripheral device is taken from the ground connec- 
tion at the convenience outlet. 

A fairly common problem, especially in electric 
utility installations, is that the floor of the computer 
room is of a conductive material (e. g. , steel plates) 
at plant ground potential. To prevent the creation of 
a ground loop with the computer resting on such a 




Fig. 3. 1 Typical GE-PAC Ground Systems 



surface, it is very important that the computer cabi- 
net be at exactly the same potential as the floor. 

All ground connections between the various cabinets 
and local stations of the system are made with l/2- 
inch minimum copper braid. This braid is provided 
with an insulated sheathing to prevent contact with 
other grounds along its length. The earth ground 
connection may be made with braid of this type or 
with AWG 4, or larger, wire; either is provided by 
the customer. 

CABLING PRACTICES 

General Electric Process Computer Systems are de- 
signed for operation at industrial sites. Filters are 
included on all analog inputs to attenuate electrical 
noise, but to obtain the ultimate benefits of accuracy, 
cabling to and from the system should be given the 
same care and forethought as for any highly accurate 
process instrument. The most successful process 
computer installations are made by adhering to strin- 
gent intercabling practices to minimize electrical 
noise in the system. Use of filtering in the presence 
of noise is a feasible solution where inherent degra- 
dation of accuracy and response speed can be toler- 
ated. Filters will be used where necessary. In ad- 
dition, competent intercabling specialists are avail- 
able for consultation in designing wiring layouts that 
find the most economical balance of cabling practices 
and filtering systems. The following cabling prac- 
tices are offered as a guide. 

General 

It is of utmost importance that all cabling be installed 
in a manner that protects it from excessive heat, 
moisture, and mechanical damage. Cables should be 
completely supported and not subjected to excessive 
flexing or bending. Metal conduit is preferred but 
expanded metal troughs are acceptable. Conduit runs 
must be laid out to avoid low points where moisture 
can accumulate. Covered expanded metal troughs 
provide better shielding for low level analog signals 
than solid trays with no cover. All computer compo- 
nents and cabling should be carefully located to avoid 
coupling to sources of high intensity electric tran- 
sients such as thyratrons, ignitrons, and silicon- 
controlled-rectifier equipments. 



CATEGORIES OF CABLING 

Intercabling is divided into five major categories. 
Each may require somewhat different treatment and 
will require isolation from other categories to avoid 
interference problems. These categories are: 

• Power Wiring. 

• Control and Intrasystem Wiring. 

• Digital Input Wiring. 
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Fig. 3. 2 Typical System Grounding 



• Digital Output Wiring. 

• Analog Data Wiring. 

SHIELDING 

It is important that the shields of all cables be insu- 
lated from ground and other potentials at all points 
except for a single tie to a common ground. The lo- 
cation of this ground point is noted on each specific 
cable description. Effective shielding requires an 
unbroken electrical path from the ground point to the 
opposite end of the cable run. Single braid copper 
shielding with 85% or greater coverage or copper 
tape shielding are considered adequate. Metalized 
"Mylar" polyester film shielding tape can also be 
used if an uninsulated bleed wire is run in contact 
with the tape to enable making a satisfactory electri- 
cal connection to the shield ground point. All shield- 
ing should be covered with an insulated sheath appro- 
priate for the environment to which each cable is 
exposed. 

EQUIPMENT GROUNDING 

All cabinets, consoles, and data presentation cabi- 
nets are connected to industrial or building ground. 
The grounding connnection is made with l/2-inch 
minimum copper braid strap. The .actual ground 
point for each cabinet is determined at the time of 
installation or as noted on installation drawings. All 
troughs or conduits must be bonded together with 
good, low resistance joints and connected also to the 
industrial or building ground system. 

Where sensors must be grounded, any shielding on 
signal wires associated with that sensor is grounded 
at the sensor. In the case of thermocouples, it is 
generally best to ground solidly at the junction rather 
than attempt to insulate. Resistance temperature 
detectors, other than generator and large motor 
RTD 1 s, normally are not grounded, but these types 
can be accommodated. In general, grounded and 
ungrounded sensors can be accommodated equally 
well provided the status of each is known so that no 
other ground occurs in the active circuit. 

CABLE ENTRANCES 

Exact equipment configurations are subject to indi- 
vidual requirements and cables are frequently pre- 
pared by the customer or at the job site. Therefore, 
the exact cable entrance to each equipment is deter- 
mined at the time of installation. The bottom of each 
cabinet has an area available for cable entrant 
After installation, each cable entrance can be sealeu 
off to minimize the infiltration of dust. A cable 
trench under each electronic equipment cabinet is 
recommended to facilitate cable handling. 



Power Wiring 

The cabinet or cabinets that will be wired to power 
mains is specified. The volt -ampere requirements 
and other characteristics are also specified. Power 
wiring will be in accordance with applicable local 
and national codes. However, in planning the layout 
of cabling, it must be understood that power wiring 
is capable of inducing noise and interference into the 
low level analog data wiring and, to a degree, into 
digital control wiring. Therefore, it is imperative 
that power wiring be run in separate conduit and in 
separate cable entrances. 

Control and Intrasystem Wiring 

All control and intrasystem wiring must be isolated 
from power lines with voltages greater than 115V AC 
or 150V DC and from lines with currents greater 
than 5 amperes AC or DC to avoid inductive or capa- 
citive coupling of transients into the system. Speci- 
fic cable types are: 

DIGITAL INTERCONNECTIONS 

For multiple wire interconnections between data pre- 
sentation cabinets and control consoles, use multi- 
pair cables with twisted pairs and shielding as re- 
quired for the application. Use wire listed under 
Items D and E, Standard Cables. Since these cables 
are often used in relay and indicator lamp circuits, 
it is necessary to limit the lengths or increase the 
wire sizes. Since the resistance of many relays and 
some lamps is between 300 and 500 ohms, use of #16 
AWG at 100F, considering a 5% reduction in output 
due to line drop, limits the cable to 2300 feet (20- 
ohm loop impedance). Other indicator lamps may be 
as low as 100 ohms. Using #16 AWG at 100F and 
again considering a 5% reduction in output due to line 
drop, the limit is 580 feet of cable (5-ohm loop im- 
pedance). 

HIGH SPEED DIGITAL DATA 

In cases of high speed digital information transfers 
within the system it is necessary to limit the wire 
sizes and lengths to reduce the capacitances which 
the logic circuits must drive. These special cases 
are handled by system design engineers. 

Digital Inputs 

The digital input circuits of the computer have been 
specifically designed to be noise tolerant. There- 
fore, digital input wiring can be run in conduit or 
wiring trays along with plant power and control 
wiring carrying up to 480V AC, 60 Hz. Specific 
digital input cables are: 
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CONTACT STATUS CIRCUITS 

For contact closure circuits where the status of a 
device is indicated by means of limit switches, pres- 
sure switches, auxiliary contacts, etc. , use wire 
listed under Item A, Standard Cables. Where physi- 
cal proximity of contacts and computer program 
grouping allow, multiple -conductor cables with over- 
all shields such as Items B, C, and E, Standard 
Cables, may also be used. To minimize noise pick- 
up in digital circuits involving several, widely sepa- 
rated sets of contacts in series, a twisted pair, as 
shown in Fig. 3. 3, must be used instead of a single 
wire loop. Since the current used to interrogate this 
type of circuit is less than 10 ma, voltage drop asso- 
ciated with long leads is no problem. 




HhHI— Ih 



THIS 



NOT THIS 



output wiring. The cable used for these circuits 
maybe any standard plant, ^supervisory, control, or 
power cable necessary for the length and load ex- 
cept that size must be limited to #12 AWG. This 
limitation is due to termination requirements and 
larger sizes can be accommodated only when planned 
in advance. 

Analog Data Wiring 

In order to avoid erroneous signals due to ground 
loops or resistive coupling due to multiple currents 
in a common ground, the analog input channel uses a 
two-wire, differential input system for all voltages. 
The levels of analog signals vary considerably from 
sensor to sensor making it necessary to classify 
them by signal level. 

• Low Level - Defined as approximately less 
than 100 millivolts full scale. This category 
includes such sensors as thermocouples, 
strain gauges, radiation pyrometers, and 
thermal converters. 

• Medium Level - Defined as greater than 
100 millivolts but less than 20-30 volts full 
scale. 



Fig. 3. 3 Wiring of Contacts in Series 

PULSE RATE CIRCUITS 

For contact closure circuits where the rate of open- 
ing and closing or the total number of closures is the 
information being transmitted, such as in contact 
tachometers and kilowatt meters, use wire listed un- 
der Item A, Standard Cables, for each input. These 
signals can be buffered in the computer with mercury- 
wetted contact relays. 

Digital Outputs 

Digital outputs are relay contacts that operate pow - 
ered devices supplied by the customer. The contact 
ratings vary depending on the application and care 
must be taken to ensure that the contacts being 
supplied have the proper rating. The contacts of 
mercury-wetted relays must be suppressed with sup- 
pression networks dependent upon voltage and cur- 
rent. However, the heavy duty contacts of mercury 
plunger relays do not require suppression circuits. 

In general, the ratings of the contact output circuits 
should be limited to a maximum of 150 volts or five 
amperes, AC or DC. Cables for these circuits may 
be run in the same trays and conduit with power, 
plant, and control wiring carrying up to 480 volts. 
Care must be taken to isolate these circuits from 
computer system cables (analog inputs and intra - 
system wiring). However, digital inputs as men- 
tioned under Digital Inputs may be run with digital 



• High Level - Defined as all signals which 
have full scale voltages exceeding 30-50 volts. 

PRECAUTIONS FOR LOW LEVEL ANALOG 
DATA WIRING 

The layout and arrangement of conduits for all low 
level analog data wiring must be given careful con- 
sideration. The conduit routes should avoid strong 
magnetic fields such as power transformers and mo- 
tors and must not run in parallel or in close proxi- 
mity to power wiring. 

Low level analog data signals are wired using twisted 
pairs to minimize induced pickup and are shielded to 
minimize capacitive pickup. The two wires must 
stay in close proximity to each other and pass 
through adjacent points on terminal strips or con- 
nector pins to avoid thermally -induced voltages. 
Terminal boards and junction boxes must be kept 
clean and dry to prevent corrosion voltages due to 
voltaic action between dissimilar materials exposed 
to electrolytes. 

In low level analog wiring, it is very important that 
the shields of all cables be insulated from ground 
and other potentials at all points except for a single 
reference point. It should be noted that the shields 
of low level analog signals are sometimes at a com - 
mon mode voltage other than ground. The location 
of the reference point is noted on each specific cable 
description. 
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CABLES FOR LOW LEVEL ANALOG WIRING 

• Thermocouples (also refer to ISA RP1. 1 - 
1. 7*) - The extension wire must be of the 
same material as the thermocouple used. 
Polarity of leads must be strictly observed 
throughout the run of the thermocouple cir- 
cuit. Extension wiring should be twisted 
pairs with a single braid shielding around 
the pair and an insulating layer surrounding 
the shield. In cases where the physical lay- 
out permits multiple -pair extension leads, 

a common shield can be used. Reference 
blocks accept up to size #16 AWG wire. 

• Thermal Converter Outputs - Use individual 
twisted, shielded pairs for each converter 
per Item A, Standard Cables. 

• Strain Gauge Bridge Outputs - Use individual 
twisted, shielded quads for each sensor per 
Item C, Standard Cables. 

• Two -Wire Miscellaneous Low Level Signals - 
Use individual, twisted, shielded pairs for 
each transducer per Item A, Standard Cables. 

CABLES FOR MEDIUM LEVEL ANALOG SIGNALS 

• Resistance Temperature Devices (RTD' s) - 
A three -wire connection is used in all cases. 
Because balance of lead wire resistances is 
important, all leads must be the same length. 
Use wire per Item B, Standard Cables. 

• Retransmitting Slidewires, Manual Potentio- 
meters, or Other Isolated Potentiometers 
Used as Inputs to the System - Usually a 
three -wire connection is applicable. In cases 
of very long lines, a four-wire connection 
is necessary. For example, for a 500-ohm 
slidewire using #16 AWG wire that undergoes 
a temperature change of 50° F, a four-wire 
connection should be used above 1000 feet. 
Use wire per Item B or C, Standard Cables. 

• Current Inputs - Most transducers of this 
type operate over a reasonably wide resis- 
tance range or have lead wire and load com- 
pensation potentiometers. Therefore, wire 
size is not a significant factor. Twisted 
pairs, not necessarily shielded, are gener- 
ally used. Where physical layout permits, 
multiple pairs with a common shield are also 
practical. Use wire per Item A or D, Stan- 
dard Cables. 

• Others (Analytical X -Ray Gauges, Operation- 
al Amplifiers in Other Control Equipments, 
and Other Two-Wire Inputs) - Use indivi- 
dual, twisted, shielded pairs in general. 

* Available from ISA, 313 Sixth Avenue, 

Pittsburgh, Pennsylvania 15215, for $3. 00. 



Multiple conductor cable can be used in cases 
where a large number of inputs come from one 
equipment. Use wire per Item A, Standard 
Cables and consult Engineering regarding 
cables to be used in special cases. 

CABLES FOR HIGH LEVEL ANALOG WIRING 

Signals in this category require shielding to prevent 
coupling to medium level and low level signals rather 
than to reduce pickup into the high level signal. 

Many signals in this category are derived from 
sources having high power capabilities. Therefore, 
it is necessary to fuse all inputs of this type at the 
source to prevent damage in computer electronics 
cabinets. The input impedance to signals below 256 
volts full scale is somewhat greater than 100,000 
ohms. Therefore, when a point is scanned, the input 
current is less than 2. 5 ma. Fast -action instrument 
fuses may be used, noting that their maximum rating 
is 250 volts. 

In cases of higher voltages, it is desirable to install 
special high impedance dividers at the source to re- 
duce the voltage and limit the power capability. 

Signals in this category are not usually affected by 
drops in common ground paths. However, as a pre- 
caution and to preserve the symmetry of the already 
established pattern, two-wire circuits are used. Use 
wire per Item A, Standard Cables. 

Standard Cables 

This is the list of standard instrumentation and con- 
trol cables referred to in previous sections. It is 
highly recommended that these standard cables be 
used wherever possible. If the wiring between two 
devices requires more than one of these cables, the 
specific cable description might specify that several 
cables be run in the same conduit. 

A. Single Shielded Twisted Pair 

Two-conductor, #16 AWG (19/. 0113) tinned cop- 
per, 0.02 5 -inch VULKENE insulation colored 
one black, one white, twisted with fillers, tinned 
copper wire wrapped shield, jacket 0.045-inch 
black polyvinyl chloride, 600 volts, AOD 0.310- 
inch GE Wire and Cable Department - CW-1370, 
Type in. 

B. Single Shielded Twisted Triple 

Three -conductor, #16 AWG (19/. 0113) tinned 
copper, 0. 02 5 -inch VULKENE insulation colored 
one black, one white, one red, twisted with fill- 
ers if required, tinned copper wire wrapped 
shield, jacket 0. 045-inch black PVC, 600 volts, 
AOD 0. 033 -inch. GE Wire and Cable Department 
- CW-1437, Type III. 
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Alternate: Same except #20 AWG (19/. 008) 
tinned copper, AOD 0.290-inch. 

C. Single Shielded Twisted Quad 

Four -conductor, same as in B except colors, 
one black, one white, one red, one green. AOD 
0.355-inch. 

Alternate: Same except #20 AWG (19/. 008) 
tinned copper. AOD 0. 317-inch. 

D. Multiple Twisted 

Conductors #16 AWG (19/. 0113) tinned copper, 
0. 025-inch VULKENE insulation. Fully color-' 
coded twisted pairs with pitches of pairs system- 
atically varied, binder tape over-all, shield 3 
mil bare copper tape spirally applied over bind- 
er, over-all PVC jacket. 

#16 AWG 3 pr. AOD 0.570" 

7 pr. AOD 0.730" 

12 pr. AOD 0. 990" 

19 pr. AOD 1. 150" 

27 pr. AOD 1.370" 

GE Wire and Cable Department - CW-1437, 
Type I. 

Alternate No. 1: Same construction as #16 AWG 
except #20 AWG (19/. 008). 

#20 AWG 3 pr. AOD 0.480" 

7 pr. AOD 0. 650" 

12 pr. AOD 0. 870" 

19 pr. AOD 1.010" 

27 pr. AOD 1.200" 

Alternate No. 2: Same as above except tinned 
copper shield braid over each pair. No over-all 
shield. 

#16 AWG 3 pr. AOD 0.610" 

7 pr. AOD 0. 800" 

12 pr. AOD 1. 100" 

19 pr. AOD 1.290" 

27 pr. AOD 1.550" 

GE Wire and Cable Department - CW-1437, 
Type II. 

Alternate No. 3: Same as above except each 
pair colored one conductor black and one white, 
tinned copper wire shield wrap over each pair 



with fully color coded 0.025 -inch PVC jacket 
over each pair shield. No over-all shield. 

#16 AWG 3 pr. AOD 0. 680" 

7 pr. AOD 0. 950" 

12 pr. AOD 1.250" 

19 pr. AOD 1.470" 

27 pr. AOD 1. 830" 

GE Wire and Cable Department - CW-1437 
Type III. 

Alternate No. 4: Same construction as alternate 
No. 3 except #20 AWG (19,/. 008). 

#20 AWG 3 pr. AOD 0. 620" 

7 pr. AOD 0.820" 

12 pr. AOD 1. 120" 

19 pr. AOD 1. 320" 

27 pr. AOD 1.580" 

E. Multiple Conductor, Over-all Shield 

Conductors #16 AWG (19/. 0113), 0. 02 5 -inch 
VULKENE insulation, fully color coded, tape 
binder, 3 mil bare copper tape spiral w rapped 
over binder, black PVC jacket over-all 600 volts. 

#16 AWG 7 conductors AOD 0.450" 

12 conductors AOD 0. 600" 

19 conductors AOD 0.690" 

27 conductors AOD 0.810" 

37 conductors AOD 0. 940" 

GE Wire and Cable Department - CW-1437, 
Type IV. 

F. Multiconductor Logic Cable 

Conductors #20 AWG (10- #30), 0.016-inch ex- 
truded plastic insulation, color coded pairs, 
over -all shield of #34 tinned copper braid to 
provide 80% coverage, tan PVC overall jacket, 
33 pf per foot nominal capacitance between basic 
wires in a pair with all other wires open cir- 
cuited and shield grounded. 

10 pr. cable AOD 0. 525" 
20 pr. cable AOD 0. 708" 
30 pr. cable AOD 0. 850" 

Similar to GE Wire and Cable Department Draw- 
ing #12A8494. In many cases, Cable Type D, 
Alternate No. 1 can be used for this application. 
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INSTALLATION 



The physical installation of a GE-PAC System in- 
volves many details. Lack of attention to these de- 
tails can cause needless delays, with a resultant 
waste of both time and money. Thus, the last section 
of this Site Preparation Manual is devoted to the 
scheduling, responsibility assignments, and execu- 
tion of a GE-PAC installation. 

PRE-INSTALLATION SERVICES 

An experienced Headquarters Engineer is assigned 
to each system long before the actual installation is 
to occur. This individual follows the system through 
the design, manufacturing, and quality control test- 
ing phases, during which time he: 

• Becomes familiar with the special features 
of the system. 

• Participates in the development of special 
hardware and software, thus gaining a thor- 
ough understanding of the application and its 
problems. 

• Where possible, makes a pre -installation 
visit to the customer' s site, offering assis- 
tance with: 

1. Wire and cable routing. 

2. Grounding practices. 

3. Access routes for moving equipment into 
place. 

4. Installation drawings. 

5. Environmental conditions. 

6. Electrical noise conditions. 

7. Primary power requirements. 

8. Other detailed installation considerations. 

• Reviews system and component drawings. 

• Prepares recommended spare parts list. 

• Accumulates tested spare parts. 

• Assembles the necessary computer diagnos- 
tic programs. 

• Monitors the packing, loading, and shipping 
of the system equipment. 

• Develops a detailed installation schedule. 

SHIPMENT 

At an appropriate time before the actual delivery 
date, the computer system is removed from factory 
test floor and put through a Pre -Shipment phase. 
This phase includes painting, final lacing of wires, 
minor furniture adjustments, etc. The equipment is 



then moved to the Shipping Department, where it is 
readied for the trip to the customer' s site. 

As shown by Fig. 4. 1, the major cabinets of the sys- 
tem are mounted on reinforcing skids, wrapped with 
padding and waterproof plastic, and banded with steel 
bands. Multi-cabinet complexes (up to four cabinets 
bolted together) are mounted on a skid, and secured 
and wrapped in a similar manner as the single cabi- 
net. Skid dimensions as well as attachment meth- 
ods are shown by GE Drawing 68A987265, included 
in Appendix B. 




Fig. 4.1 A GE-PAC Cabinet Being 
Prepared For Shipment 
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The prints, test equipment, cables, and smaller 
items of hardware are boxed or crated in an appro- 
priate manner, with heavier items mounted on stan- 
dard pallets. 

The Recommended Spare Parts Inventory is shipped 
as soon as it can be accumulated (normally two to 
four weeks after the spare parts requisition is re- 
ceived). All spare parts are carefully packed to 
avoid damage in transit. Circuit boards are shipped 
in modules, which are later returned to the factory. 
Larger assemblies are packed in padded cardboard 
or wooden cartons, with the GE part' number clearly 
marked on the outside. Individual components are 
sealed in marked envelopes and shipped together in 
cardboard cartons. 

The computer equipment and all accessory items are 
normally shipped by moving van. Sea van (for export 
shipments) and air freight (at extra cost to the cus- 
tomer) may also be used. Title passes to the cus- 
tomer at the time of shipment; the equipment war- 
ranty also begins at this time. 

INSTALLATION 

Technical Support & Field Check -Out 

The Technical Support service provides for a Field 
Engineer to be present during the actual installation 
and check-out of the equipment. The Field Engineer 
assists customer -furnished craft personnel by: 

• Reviewing routing of plant instrumentation 
cables. 

• Assisting in the actual installation. 

1. Physical placement and leveling. 

2. Check of standby power, primary power, 
and ground wiring. 

• Applying power to the computer. 

• Performing the complete system check-out 
including the customer acceptance tests 
(Check-out and Acceptance are described at 
the end of this section). 

• For closed-loop control systems only, check- 
ing and verifying the acceptability of custom- 
er inputs to the system: 

1. Check all sensors for noise content. 

2. Recommend solutions to any noise prob- 
lems that exist. 

3. Run comprehensive diagnostic programs 
to verify the correct operation of all in- 
put/output equipment used to connect the 
computer and the process. 



4. Check contact closure, digital input/out- 
put, and any other special equipment in 
the system. 

Under the basic 40-hour week provided by the Tech- 
nical Support service, the normal non -control instal- 
lation should require two to six weeks. If the instal- 
lation is performed on an overtime basis, the user 
will be charged for the overtime. 

The Field Engineer, when he arrives at the site, 
should be provided with all the necessary door keys, 
gate passes and badges, parking spots, and other 
items required to gain access to the computer equip- 
ment. Gate passes should, if possible, be perma- 
nent or semi-permanent and good on week-ends and 
at night. The Field Engineer may have to carry ma- 
terial (test equipment, parts, drawings, etc.) into or 
out of the site from time to time; provisions should 
be made for clearing this material at the gate in as 
simple a manner as possible. Close attention to de- 
tail in these matters can eliminate a major cause of 
installation delay. 

Handling the Equipment 

The customer, unless otherwise specified in the con- 
tract, provides riggers and equipment for moving the 
equipment from the transporting van to the computer 
room. Customer-supplied personnel also place, 
align, and level the computer equipment at the spe- 
cified locations. The following points should be con- 
sidered: 

• A suitable dock or platform must be available 
for removing the equipment from the van. 

• Door clearances must be large enough along 
the route from the unloading dock to the com- 
puter room. 

• Adequate turning room must be provided 
where necessary (corners, aisles, etc. ). 

• All elevators, ramps, lifts, and platforms 
to be used must be capable of supporting the 
weight of the computer equipment (1000-2000 
lbs. per cabinet) plus that of the moving de- 



GE-PAC single cabinets are most easily moved with 
a forklift truck; the shipping skid is designed espe- 
cially for this purpose. After reaching the computer 
room, the cabinet may be removed from the skid by 
the following procedure: 

• Insert a four-foot length of 1-inch pipe or 
rod through the angle brackets at the top left- 
hand and right-hand sides of the cabinet. 

• Raise the fork-lift to contact the pipe. 
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For multi-cabinet complex, attach 
a ROL-A-LIFT rolling hoist truck 
at each end, secure straps, and roll 
onto dock or suitable ramp. 

Or uncrate complex, remove lag 
screws from bottom of cabinets 
(minimum of two per cabinet). Re- 
move air grills. Tilt complex and 
install angle iron runners per GE 
drawing 68A987265. Roll onto ramp 
or dock using pipe rollers. Alter- 
nately, with the angle iron runners 
installed, the complex may be par- 
tially removed from van and rigged 
for lifting as shown. 

For single cabinets use fork lift, 
being sure that tines are properly 
positioned. 



Fig. 4. 2 Installation (Typical) 
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• Carefully block the cabinet to prevent exces- 
sive tipping (the front of the cabinet tips up- 
ward); the ideal lifting angle is with the front 
of the cabinet slightly higher (3-4 inches) than 
the back. 

• Remove the nuts which fasten the cabinet to 
the skid. 

• Lift the cabinet just enough to allow the skid 
to be pulled out. 

• Move the cabinet to its final position and 
lower it to the floor. 

Multi-cabinet complexes may be moved by means of 
an overhead crane or by rolling on dollies or other 
rollers (see Fig. 4. 2). If dollies are used, some 
means of lifting the cabinets off the skid must be pro- 
vided in the computer room; a chain hoist, attached 
in the same manner as shown for the overhead crane, 
is a typical solution to this problem. If rollers 
(pipes, etc.) are used, the load on the bottom of the 
cabinets must be distributed either by leaving the 
cabinets on the skid or by bolting angle iron runners 
on the bottom edges of the cabinets, as shown by GE 
Drawing 68A987265, which is included in Appendix B. 

No matter what method is used to move the equip- 
ment, the skid, padding, and w rapping bands should 
be left on as long as possible to prevent damage to 
the cabinets. In addition, the wrapping bands provide 
an additional safety measure to prevent the rollout 
assembly from sliding open if the cabinet is tipped. 

Gable and Power Connections 

Once the computer equipment is set in place, leveled 
and secured to the floor, customer-supplied person- 
nel begin the task of connecting data, power, and 
ground cables. Unless otherwise specified by the 
contract, all cabling is the responsibility of the cus- 
tomer. The GE Field Engineer will be available to 
answer any questions that may arise. The GE "Sys- 
tem Block Diagram", "Master Cable Index", and "i/O 
Information Summary" should be used for reference 
throughout the cabling phase of the installation. 

Power and ground connections are usually made first. 
The power wiring is installed "cold" (e.g., main 
breakers off), checked for shorts, then left off and 
tagged until the GE check-out phase begins. This 
does not apply to any wall outlets for peripheral 
equipment, which may be left on or off at the discre- 
tion of the customer, nor to any interconnecting AC 
cables within the computer system. To eliminate AC 
radiation inside the computer cabinets, the primary 
power input should be brought in grounded conduit all 
the way to the computer input terminals. The conduit 
must be electrically isolated from the computer cabi- 
net to prevent detrimental ground loops. 



With the exception of the earth ground connection, all 
grounds are connected with GE -supplied insulated 
copper braid. The braid must not contact any build- 
ing, earth, or cabinet ground except at the tie-points 
provided in each cabinet and/or peripheral station. 

The earth ground connection is made either with in- 
sulated braid or with AWG 4 wire provided by the 
customer, and is terminated at only one point in the 
computer system (usually the main GE-PAC cabinet). 

Data cables fall into two distinct categories: inter- 
connecting cables, which run between cabinets and 
peripheral stations of the computer system, and sen- 
sor/instrumentation cables, which connect the com- 
puter system to sensors, recorders, annunciators, 
etc. , in the customer' s plant. The interconnecting 
cables are furnished by GE and are plainly marked 
with the appropriate jack or terminal board designa- 
tions. The sensor/instrumentation cables, normally 
furnished by the customer, should be installed per 
the following guidelines: 

• Insure that cable shields are connected the 
full length of the run. 

• Insure that cable shields do not touch ground 
other than at the specified point. (This some- 
times occurs when the outer insulation is torn 
while pulling cables through conduit, etc. ). 

• Insure that no cable shield touches any other 
shield (as may happen in intermediate junc- 
tion boxes, etc. ). 

• All stranded wire and cable shields should be 
terminated in solderless lugs. 

• Solid wire, including thermocouple leads, 
may either be wrapped under the terminal 
screws or terminated in solderless lugs. 

Any wires which must be left disconnected should be 
wrapped with insulating tape and clearly marked with 
an identifying name or code and the number of the as- 
sociated terminal connection. After all cables are 
pulled, the cable entry ports should be sealed with 
Duct Seal sealing compound to eliminate unfiltered 
external air and contaminants from the cabinets. 
Finally, the cable groups are laced and tied in a man- 
ner which allows free access to all terminal boards 
and wall-mounted components inside the cabinets. 
Nylon cord or strap is usually used for this purpose. 

CHECK-OUT AND ACCEPTANCE 

The GE check-out phase begins as soon as possible 
after the physical installation of the system is com - 
pleted. Although the exact techniques vary with each 
application, the following procedures comprise a 
typical check-out: 
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• Check entire grounding system and eliminate 
any deficiencies. 

• Check Central Processor, Core Memory, 
and Drum Memory with appropriate diagnos- 
tic routines. 

• Check all peripheral equipment with 15- 
minute error free diagnostic runs. 

• Check digital inputs by simulating contact 
closures at the customer* s termination 
points. 

• Check digital outputs with an ohmmeter at the 
customer' s termination points. 

• Check console switches, lamps, displays, 
etc. 

• Check and adjust all analog outputs. 

• Check the accuaracy and repeatability of the 
Analog Scanner on every range of every 



channel, using calibrated reference voltages 
applied to randomly selected matrix points. 

• Check compatibility of signal conditioning 
boards and plant sensors, using operating 
sensors and one of each type of signal condi- 
tioning board. 

• Check and adjust all RTD bridges. 

Any special equipment in the system must also be 
checked in an appropriate manner. The actual ac- 
ceptance of the hardware normally occurs after the 
foregoing items have been satisfactorily demonstra- 
ted to the customer. At this time, the customer ac- 
cepts full responsibility for maintenance. 

If GE programming services have been purchased, 
the programming personnel arrive at about this time 
and begin loading and testing their routines. It is not 
possible in a manual of this type to define the proce- 
dures and duration of program check-out. Final ac- 
ceptance of the system hardware and software relies 
on the fulfillment of all phases of the contract. 
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APPENDIX A 



PRELIMINARY SYSTEM DEFINITION 



1. 


Core Memory: 4020 System 1. 6 ms K (4 to 32K). 




4040 System 5. jus K (4 to 16K). 




4050, 4060 System 1. 7 jus K (4 to 64K) 




3. 4 ms K (4 to 64K) 




5. 1 ms K (4 to 64K), 


2. 


Drum Memory: 16K, 32K, 64K, 96K, 128K, 160K, 192K, 224K, 
256K, expandable to K. 


3. 


API Inputs: 


4. 


Thermocouple Inputs: 




Type E (Chromel-Constantan). 




Type J (Iron-COnstantan). 




Type K (Chromel-Alumel). 




Type S (Platinum vs. Platinum -10% Rhodium). 




Type T (Copper-Constantan). 




Other. 


5. 


RTD Inputs: 


6. 


Other Analog Inputs: 




Mfr. /Model # Output Range 



7. Pulse Inputs (number and maximum repetition rate): 

at ; at ; 

at ; at 
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8. 


Contact Inputs: 






9. 


Timed Contact Outputs: 






10. 


Bi- stable Contact Outputs: 






11. 


Momentary Contact Outputs: 
Decimal Contact Outputs: 






12. 






13. 


Analog Outputs: 








at to 


V with 


-bit resolution. 




at to 


V with 


-bit resolution. 




at to 


V with 


-bit resolution. 



14. 



15. 



16. 
17. 
18. 
19. 
20. 
21. 



Fixed Carriage Typewriters: 

with 11 -inch carriage. 

with 15-l/2-inch carriage. 

Long Carriage Typewriters: 

with 12 -inch carriage. 

with 16 -inch carriage. 

with 20 -inch carriage. 

with 24 -inch carriage. 

with 30 -inch carriage. 

Tape Preparation Typewriters: 

Card Readers: 



Paper Tape Readers: 
Paper Tape Punches: 
Line Printers: 



Other Information: Provide a general description of each proposed con- 
sole, giving its functions, approximate size, and the arrangement of 
lettering. Provide detailed schematic drawings of existing plant equip- 
ment that is to be controlled by the computer system. 
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DIGITAL INPUT SUMMARY 



Customer 



Prop, or Reqn. No. 



Sheet 
Rev. 



of 

Dated 



Point 

No. 



Description 



Code 



Dec. 



Bin. 



BCD 



Contact Data 



Form 



Rating 



Notes 
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DIGITAL OUTPUT SUMMARY 



Customer 



Prop, or Reqn. No. 



Sheet 



Rev. 



of 

Dated 



Point 

No. 



Description 



Type 



Timed 



Bistable 



Form 



Rating 



Code 



ma 



V 



Dec. 



Bin. 



BCD 
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ANALOG OUTPUT SUMMARY 



Customer 



Prop, or Reqn. No. 



Sheet 
Rev. 



of 

Dated 



Point 
No. 



Description 



Resolution 



Range 



0% 



100% 



ma/ 
mv 



Load 
Impedance 



Notes 
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ANALOG INPUT SUMMARY 



Customer 

Prop, or Reqn. No. 



Sheet 
Rev. 



of _ 

Dated 



> 
■v 

m 

Z 

o 



Point 
Number 



Measured Variable 



Description 



Range 



Units 



Sensor 



Mir. & 
Type 



Output 



Range Units 



Common 
Mode 



AC 
Ripple 



Notes 
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PERIPHERAL ENCLOSURES 



72" ENCLOSURE 



72 ' TABLE 



Floor' 



Cable Entry 
Ports and 
Ground Lug 

72" TABLE 
(top view) 



60" TABLE 
(top view) 



^ 



~^Z 



■s* 



l/J>>,ll>IJ/t,»l> !»/.,,. ;u„, m A». ,1'UUHIt 



20" 



72 M - 



\»»,Jt»)l),l»),M>},,MJ/;ssJ, J „),/>> 17% 




|-t— 30"— *\ 



42" TABLE 
(top view) 



•2 3/4" 




1/2 - 13 
Floor Stud 



Insert In Floor 
Provided By- 
Customer 



|*-30'i-*| 



30" TABLE 
(top view) 




1/16" 
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.2.10 DIA 4 HOLES IN 
BOTTOM FLANGE OF DESK 
FOR SECURING DESK. TO 
FLOORj USE '/+ BOLTS. 
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» 




tu 




/ 






Ul 




Ul 




Ur 
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JT 













I.BO - 
(3.81) 



NO ENCLOSURE FLOOR 



- 57. OO 

(1+4.78) 
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24. OO 

feo.'K) 



i SEE NOTE &A.O 



35.00 

(66 . Id) 



AIR INLET AREA 



-^50.00 - 
fl52 .40) 




LIFT OFF 
FRONT PANEL 



35/50 

(88.W) 



— _ __^y 

\rnrnr~n 




(86,10) 



notes: 

1.0 ELECTRICAL REQUIREMENTS, 

voltagve: ns/a^o volts> nominal* tot. 

•SINGLE PHASE. 
FREQUENCY! 50 OR 60 CYCLE OPERATION^ 
SYSTEM POWER R£QUIREMENTS:6.2 Kw WAX. 

2.0 SHIPPING AND STORAGE REQUIREMENTS. 

2.1 TEMPERATURE- HUMIDITY 
-40°CC-4O'FJ TO +70°CC*l58"r; 5-157.RH 

2.2 SHOCK- VIBRATION 

A. SHOCK IN ANY DIRECTION DURING 
^jHIPMENT AND INSTALLATION 

IS G'S FOR 2 MILLISECONDS. 

B. VIBRATION IN ANY DIRECTION 
5 TO 60 CPS, 5G. 

5.0 QPERATINQ CONDITIONS 

3.1 TEMPERATURE, HUMIDITY AND ALTITUDE 

A. EXTERNAL TEMPERATURE 
OPERATIONAL AMBIENT O' TO W>°C 
OPERATIONAL TRANSIENT ±I5°C 
AT A LINEAR RATE OVER A ONE 
HOUR_PERlOD (.es-c/ MINUTE) 

B. EXTERNAL RELATIVE HUMIDITY. 
5TO 15^ (AIR SURROUNDING 
ENCLOSURES ® ANV OF THE ABOVE 
TEMPERATURE CONDITIONS) ------ 

C. ALTITUDE UP TO 5, OOO FEET. 

5.2 VIBRATION 

EXTERNAL -SOURCE- INSTALLED 

5 TO 20 CPS -D.05" PEAK-TO-PEAK 

DISPLACEMENT 

to TO I2<5 CPS> 3 I Cf. 

4.0 AUGLE BKrVCE IS USED ONLY FOR SHIPPING k 
TO SUPPORT DESK FOR FLOOR. MOUNTING. 
Hf°N COMPLETING, INSTALLATION, SCRAP THIS 

5 O WEI SH T 1,000 POUNP'b (453.6 Kck} PvPPROX 

fe.O PIHEN^ION ^.HOWH \N PARENTHESIS 
ARC IN CENTIMETER. 
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'^y s j/tl i 
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/2 (MINIMUM SPACE 
YIITH PAGE 
EXTENDED) 
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BOLTS SHALL BE 
SUBSTITUTED OP 0TPEP 
MEANS USED TO SEAL 
HOLES. 



WIXe LATTICE' 



35:4 -J|— It IfffTYP) 



1 



7 4(ia.4l) 



(2.5a) 

SECTION A- A 



,,0.01 
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OF CABINET POP 
SECURINS CABINET TO 
FLOOR USE % IN 
BOLTS. (BOLTS NOT 
PROVIDED). 
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1.60 not subject cabinet to 
excessive shocks op japs, peep 
top sioe up aho handle with 

CAPE. 
^. TEMPERATURE 

OPERATIONAL AMBIENT: 

O'C TO SS'C (+32 F TO 131 F). 
OPERATIONAL transient: 

t IS'C dZTF) AT A LINEAR 
RATE OVER A ONE HOUR PERIOD 
(.ES'C OP -*S°F PEP MINUTE). 
STOP ACS: 

-40' C TO 10'C <•-« ' F TO ISB'F). 
1 RELATIVE HUMIDITY 

0'/, TO 3SV, (FOP BOTH STOPAGE 
AND INSTALLED CONDITIONS - 
AIR SURROUNDING CABINET AT 
ANY OF TPE ABOVE TEMPERATURE 
CONDITIONS. 
A. VIBRATION (ANY DIRECTION) 

H.EXTERNAL SOURCE -INSTALLED 
S TO IS CPS.07IHU7) PEAK TO 
PEAK DISPLACEMENT. 

is to no cps to, 

J.. EXTERNAL SOURCE '- SHIPMENT 
S TO CO CPS IS. 
S. ENOCH (ANY DIRECTION) | 

DURING SHIPMENT AND INSTALL - 
ATION IS O'S FOP 1 MILLI- 
SECONDS. 
C. CLEARANCE : 

front: SEE SIDE VIEW 

heap: NONE 

SIDE: SEE TOP VIEW 

top: 30 in. (7&.za) 

7 ESTIMATED WEIGHT! ISOO LBS. (CAIK& 

8 FLOOP APEA IN FPONT OF CABINET 
MUST BE FLAT AND WITHIN THE 
SAME PLANE AS THE AP£P TO"^ 
WHICH THE CABINET IS MOUNTED 
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STORAGE'. 
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3. RELATIVE HUMIDITY 

% TO 3S % (FOP BOTH STORAGE 
AND INSTALLED CONPiTIONS- 
AIP SURROUNDING CABINET 
AT ANY OF THE ABOVE TEMPEP 
RTURE CONPITIMS). 

4. VIS RATION (ANY DIRECTION) 

d. EXTERNAL SOURCE - 1 NSTA LLED 
S TO ISCPS ,07 IN. PEAK TO 
PEAK DISPLACEMENT. 
IS TO IZO CPS IS 

t EXTERNAL SOURCE - SHIPMENT 
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5. SHOCK YANV DIRECTION) 

DURING- SHIPMENT AND INSTALL- 
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S' If EPS ,07 IN. PEAK' TO 

PEAK DISPLACEMENT. 

iS TO IZO EPS l& 
&. EXTERNAL SOURCE- SHIPMENT 

S-tO CPS 10 

5. SHOCK (AHY DIRECTIOm 

DURIHC- SHIPMENT AHO INSTALL 
ATION ISO'S FOR 2 MILLI - 
SECONDS. 
L. CLEARANCE 

front: SEE SIDE VIEW 

pear: none 
side: see top view 

TOP: 30 IN (.7CZ) 
7, ESTIMATED WEIGHT.- /0~OO LBS. (CSC.tO/lg) 
B. FLOOR AREA IN FRONT OF CABINET 
MUST BE FLAT AND UIITHIN THE 
SAME PLANE AS THE AREA TO " 

which the cab/nsf /s Mov/vrea 

TO jr IN. (.001) IN J FT (. 31*) FOR 
TRUCK EXTENSION, 
3.ALL D/ME/VS/OVS SHOWS/ //V 
PARE/VTHSS/S ARE /A/ M£T£RS. 



SECTION A -A 
(CONNECTIONS CUSTOMER 
CAN EXPECT) 



.OPSNIHSS IN BOTTOM 
OF I/O CABINET 



-LT 

(.022) 



BOTTOM VIE)// 



3B«fe «~ '»-»» \ rj$*. \pbsc compute/: mcRmQ/MOt, 

-n~.iij.ir Uo/.n.if PHOENIX ^.[„,n,_ ,./ 

~ 10 I I 



Its 



El 









t ' ' 




AIR 








2li 


OUTLET 






5(0 • <£>\ C**l> 


AREA 






i 










t 

z 5 




— 23 i — 





CU5TOMER- 
CAsBLE ENTRANCE 




""""®'""" c 1681:^7407 fl 



s'v all orpfi? ER? INDUSTRIAL \ 

■-i«t... Iro . r.ys. STri V CAEINET J 

STD 



"■ 8 



305 
77.47c~, 



notes: 



PROPRIETARY INFORMATION OF 
GENERAL ELECTRIC COMPANY 



31.44 , 



E 



SECT B-B 




30 
7fc 20 csm. 

min CLEkRANCE 

FOR A.IR FLOW 



3.09c«, 



-32 

si. as co. 



CONSOLE I 

I AREA I 



AIR INLET 



LIFTING, LUGS MAY BE 
REMOVED AFTER INSTALLATION 

1- II BOLTS 5HALL BE SUBSTITUTED 
D OR OTHER MEANS USED TO 
SEAL HOLES 



1.0 ELECTRICAL REQUIREMETS 

VOLTAGE: 115/230 VOLTS NOMINAL 1 10%, S'.MS.E -PA3E. 
FREQUENCY". 50 OR 60 CYCLE OPERATION ± 3% . 
COMPUTER CABINET POWER REQU1RE.ME.MTS fc.2 KW MAy. 
2 SHIPPING A\C STORASE REQUIREMENTS 
2.1 TEMPERATURE - HUMIDITY 

-40"C(-40-F) TO *7O-0 (+I5S°F) 5 - 95 X RH 
22 SHOCK - VIBRATION 

A. SHOCK IN AN', DIRECTION) DURING, SHIPMENT 
AND INSTALLATION -IS G'S FO=r 2 Mi-USEcn; ; . 

B. VIBRATION IN ANY DIRECTION 5T0&0CPS. 5 3, 

3.0 OPERATING CONDITION 

3.1 TEMPERATURE, HUMIDIT 1, AND ALTITUDE 

A. EXTERNAL TEMPERATURE -OPERAT' O.VAL AMBIENT 
O" TO , r 5'; OPERATIONAL TRANSIENT * 15 "CAT 
A LINEAR RATE OVER A ONE-HOUR PERIOD 

I'.iS'C/MINUTE") 

B. EXTERNAL RELATIVE HUMIDITY, 5 TO 95 % 
CAIR SURROUNDING ENCLOSURES ANY OF 

THE ABOVE TEMPERATURE CONDIT'ONS) 

C. ALTITUDE UP TO 5,000 FEET 



3.2 VIBRATION 

A. EXTERNAL SOURCE- INSTALLED 
HI 5TOZOCP5 O.05" PEAKTO PEAK DISPLACEMENT 

20 TO I20 CP5 ,IGi 

3.3 WEIGHT : IOOO POUNDS (453.C K&) APPROX. 



91.44 cm, 



1.00 — 1 
2.5<U™ 

& 4 HOLES IN BOTTOM 

PLATE OF CAB FOR 
SECURING CAB TO 
FLOOR USE I BOLTS. 



•30 

76?. 2 O out 






A 



Z S"4 



"T 
21 1 



PROPRIETARY INFORMATION OF 
GENERAL ELECTRIC COMPANY 



54.40 cw 

_L 



M.Vl Cm 



SECTION A-A 






l 3 ; 



DESCRIPTION OF GROUPS 







t 3 i 



ZVES6LTS may BE MMMED 
AFTER INSTALLATION, i -II 
BOLTS SHALL BE SUBSTITUTED 

or other me/ins used to 

SEAL HOLES. 




SUHFUCtS 



- l8(4i.TO- 
(CLEAffAHCC TOR WALK 

in feature wain 
truck is extend ed) 



Z±1*1S> 



-| \-N0 CLEARANCE 
RESUIRED 



TOP VIEW 



\a<jL> 






&FT 4 

0W.O4) 



FLOOR - 



2, /fe4 .07)DI»-4HOLESIN BOTTOM 
OFCABIWB.T FOR BECORIWS 

cabinet to floor, use %& 

BOLTS.CBOLTS MOT PROVI" 






CONSOLE 
ARM 



I 



I 

(5.08) 



Alff IRLET 

A/re/i 



FRONT VIEW izpiacesi 

•>-34IBt,.X,) 

&40(,ZM) 



J" 



2 (5.08) 





FLOOR 



<—6ft a" (witn truck - 

(20574) E*rEROEP\ 

SIDE VIEW 

1 A6 (1.1 1) X Ve, (2.22) A SLOTS IN BOTTOM OF 
CABINETS F6p SECURING .. ,„ x 
CABINET TO FLOOR. USE. 3/e(.95) 
BOLTS.CBOLTS MOT PROVIDED) 



(7.44) 



SECTION 



CINEIAL^UICTIIC 

^insT*LI*tioA OUUtNt I™"" 



^"""■\C TWO CAB" FT COMPLEX 

«sr mot fw '5^-L. -_ i & 



note: 
i. do not subtec t cabinet to 
excessive shocks 0/1 jars, keep 
top sioe up and handle with 
care. maximum shock load is 

IS C'S FOR 2. MILLISgeONDS 
DURATION. MAXIMUM VIBRATION 
AMPLITUDE IS : S'/S CAS AT .07 
TOTAL EXCURSION OR IS-IZO CPS 
AT 10*. 16. 
Z.AM8IENT CONDITIONS: 

TEMPERATURE RANGE FOR EOU/P- 
MERT. e °C TO FS'C flf 'F Fa 
131' F J W/TM A MAXIMUM STATE 
OF CHANCE OFtlS'C (tn'F) 
AT a LINEAR RATE OI/ER /> 
ONE HOUR FFRIOO (. ZS 'e DR 
*S'F PER M/Nl/rei.RElAF/V£ 
HUMIDITY RAH&E IS OK TO 

9s-n. 

3. CLEARANCE: 

FRONT: SEE SIDE VIEW 
rear: NOME 
SIDE: SEE TOP V/£*f 
TOP: 30 IN. ( 7&.20) 

4. ESTIMATE* H/E/ORr-.ZzOOLSS. 

(100° KILO) 

S DIMENSIONS IN PARENTHESES 
ARE IN CENTIMETERS. 



fflOPROW INFORMATION OF 
GENERAL ELECTRIC COMPANY 




TS.J. 



T»i 



1 n» ' 






J_3J 



(25.2-01-g 



(5q.05;zs : 



(CLEARANCE FOEWW.lt 
IM F6ATUEE WHEW 
TEUCK IS EXTEMOED) 



EYEBOLTS MAY BE EEMOv/ED 

AFTEE INJSTALLATlOM-i-ll 

BOLTS SHALL BE SUBSTITUTED 

OE OTHER MEAUS USED TO 

SEW. HOLE*. O-tt)* 



l-^ID(TYP) 

81) 



'%4(l.0TlDIA-SHOLES IN BOTTOM - 
OF CABINET FOE SEOJEIUS , 
CABIMET TO FLOOR. USE */k iXi 
BOLTS. (BOLTS WOT PROVIDED) 
S PLACES © SYM. "CI 




ifaSD^qseia 

._.. ._ H-— — - «i 

SE/FSC THREE CABINET COMPLEX 

toTOR gys. 5TO, 



>EMMl®IUCTfll 



MOTES-. 

I. DO MOT SUBJECT CABIWET TO EXCESSIVE 
SHOCKS OB OARS. KEEP TOP SIDE UP 
AMD HAMDLE WITH CA6E. MAXIMUM 

shock: load is isa's for z 

MILLISECONDS DUEATIOW. MAXIMUM 
V1BEATIOU AMPLITUDE IS: S-I5 CPS 
AT .07 TOTAL EXCUESIOkJ OB Ift-IZO 

cpe. at ia*.za. 

Z.AMEHEMT COUDITIOI0&J 

TEMPEBATUEE BAVJSE FOE 68UIPMEMT: 
D'cTB safe (+S2*F TO ISI* F> WITH 
A MAXIMUM KATE OF CHAMSE OF~±l£St 
(iZTF) AT A LIWSAB RATE OVER A 
OKIE HOUE PEEIOD (.ZS'c «,WF PER 
MIUUTE). EELATIVE HUMIDITY EAUSE 
BO% TD =!&•%. 
3.CLEAEAWCE: 

FEOUT: "SEE SIDE VIEW 

I5EAB: KJONJE 

SIDE - - SEE TOP VIEW 

TOP: 30 IW. (76. 2o) 

4. ESTIMATED WEIGHT : 4500 LBS. (Z045"KIL0) 

5.FLOOE AJ2EA IU FEOUT OF 

CACHETS WITH TRUCKS WUST BE. 
FLKT MJD WITHIU THE. SAME. 
PLM4E AS THE. A.BEKTO WHICH 
THE CA.BIUET IS KAOUUTED TO 
i(.&3) IN 36(91.44) FOR TRUCK EXTENSION. 
(..DIMENSIONS IN PARENTHESES ARE 
IN CENTIMETERS. 



(24.2i) qfe ft 



G(I5.24)X 21(53.34)/ 
OPENING (2PL) ' 



■ 2*4- 



%,(l.ll)X%(2.e2)-4SLOTS<5 , SVM B IN BOTTOM 

OF CABISiETS FOE -SECUEIkJS CABIUET 
TO e-LOOB. USE %(.95)BOLT'=.( BOLTS 
MOT PeOVIDED). 



(164.44) 

SECTION A-A. 



FLOOE 



I ! i. 




|eKK-.«^m«&ia i |faaD' ! nBe e f3 

PHQeUlK -■ — - ul 



( CLEARANCE FOE WALK- IN 
FEATURE WHEN TRUCK. 
IS- EXTENDED ) 



~ YE BOLTS MAY &E EEMOVEP 
AFTEE. INSTALLATION; % - 1 1 
^OLTS -SHALL B& SUBSTITUTED 

5 OTHEE. MEANS USED \ 

1 O SEAL HOLES.. \ 




JS3L^ 



■^©B-l 



GENERAL^ ELECTRIC 

titU INSTALLATION djtline 

£jE PAC five: CABINET COMPLEX 

£ L STEEL CP -^SJ g 



frE E^C?. *fe 5>Z3 - &4-7b°l 



NO CLEARANCE 
E.ECPUIS.EO 



k 



2 ?M- DlA. -S HOLES £> SYM "C" 
IN BOTTOM OF CABINETS 
FOE 'SECURING CABINET TO 
FLOOR USE. »/a IN. BOLTS 
(BOLTS NOT PROVIDED) 



TOP VIEW 

___ DRUM PLUft BOAED 

/— ACCESS DOOR 

feftlflTEM lie; nlolPIPTEM IPO)/ 15] 0fe2»TEM 10) Q p3i3( ITEM 1 10) |o 



1 I 



CONSOLE 




13 FT 4 



^-SHIPPINIfe 

SPILT 

(4 PLACES) 



I j ID (TYP) 



NOTES' 

I DO NOT SUBJECT CABINET TO EXCESSIVE. 
SHOCKS OR jA.ee.. KEEP top side 
UP AND HANDLE WITH CAKE. MAXIMUM 
SHOCK LOAD IS 15 <=l'S FOE 2 
MILLISECONDS DURATION. MAXIMUM 
VIBRATION AMPLITUDE IS: 5-15. CPS 
AT 07 TOTAL EXCURSION OR IS-IZ.O 
CP5 AT 1G, t .22*. 

2. AMBIENT CONDITIONS'. 
TEMPERATURE RANGrE FOR EQUIPMENT: 
O'tTO 55°c (*3Z°F TO 131° F) WITH A 
MAXIMUM RATE OF CHANGE OF ± ie>1 
(±Z7°F) AT A LINEAR RATE OVER A 
ONE HOUR PERIOD ( ,Z5°C OR .43° F 
PEE MINUTE). RELATIVE HUMIDITY 
RANGrE IS 0% TO 15=7». 

3. CLEARANCE : 

FRONT : SEE SIDE VIEW 

rear: NONE 

SIDE: SEE TOP VIEW 

top: ao in, 

4 ESTIMATED WEIGHT '. 4700 LBS 

5 BOLT CA&lhJETS TO&ETHER. PER. 
DRAWING 6SA<=leioOfcfc (COMPLEX , 

CABINET). 



4 (CABLE OPENING, SHIELDS 

1 IN D-l $ C-l CABINETS ONLY) 



FRONT VIEW 



",£. 



CASTLE 
1OPENIN6 



(2 PL) 



[CABLE OPENING* 



IO FT85 



L-301— 

(2 PL) 



S FT I s 




-feFT. 1'YWITH TRUCK. 
EXTENDED) 

S.IDE VIEW 



, Vis, k '/s - 12 SLOTS IN BOTTOM OF 
CABINETS FOR SECURING, CABINET 
TO FLOOR. USE =/a IN. BOLTS. 
("BOLTS NOT PROVIDED) 
12 PLACES g> 5TM 'B" 



>ECTION A-A 
"4 I 



^gh3jfflr. 



' $i*,tf..'r*r U**: 



s, ^5 I 



aT^ 



'ROC03MPUTEF5.-; 



■fosonss^ 




siheru jg» tiiCTBie | Q5D9'58&6>7 

title nje,TALUTIOU OUTLIUE, I ™" '" """ ~ „.Wl D 

G5/PAC I/O CABIUET(447-^tbJ 



•see uare. 



FLOOR 



AUALDG TERMIUATOU 

•STICK'S 

(SEE kJOTE.' 



3Co (91.44) - 
58^(149.54^ - 



ITS, 
(Z.69) 



(86.04) 
(CABIUET 
OPEUIUG) 



« 42|(I08.27) -»-| 

(CABIUET OPEUIUG) 



15, 0.1 1)/ i^-22) 12 SLOTS 
@SYM*D* IU BOTTOM OF 
CABIUET FOR SECL JIUG 
CABIUET TO FLOOR. USE-§-|LJ.( =)5') 
BOLTS . (BOLTS MOT PROVIDED). 



rr, 



- 38C9&-K2)— "J 
•5ECTIOU A-A 
(BOTTOM VIEW) 



40-^ 



-feu 



34 § 
(88.58) 



(Z&2) 



-&^- 67.14) X 23 (5a42) 
OPEUIWG, 



-8(Z0.32)X3»,J(.8fc.04} 
OPEUIUS (2 PLACES) 



MOTE'S-. 

I. DO UOT SUBJECT CABIUET TO 
EXCESSIVE SHOCKS OR JARS. 
KEEP TOP SIDE. UP AUD HMJDL6 
WITH CARE. 

2, TEmPERATURE 

OPERATIOUAL AMBIEUT : 

O'CTO SS°C fr?2"F TO I3I°F). 
OPERATIONAL TRAUSIEUT : 

±I5°C(±Z7°FJ AX A L1UEAR RATE 
OVER A OIOE HOUR PERIOD , 
625° C OR.4S°F PER MIUUTE). 
STORiSE: 

-4CC TO TO°C (-40 J F TO 158° P). 
3 .RELA.TIVE HUMIDITY 

Q7.T0 957, (FOR BOTH STORAGE 
AUD IUSTA.LL.EC> COklDITIOUS- 
AIR SURROUUDIUG CABIUET AT 
AUV OF THE ABOVE TEMPERATURE - 
COUDITIOUS. 
A VI&RWIOkl (AUV DIRECTIOU) 

a..Ey.TERUAl. SOURCE - INSTALLED 
S TO IS CPS .OT IU. PEAK TO PEAK - 
DISPLACEMENT. ISTOIZOCPSIS 
&. EXTERNAL "SOURCE- SHIPM&kJT 
5 TO 0,0 CPS IG 
5.'2tJOCK(AUV DIRECTION) 

DURING SHIPMENT AUD IUSTA.LLAXOJ 
BS'5 FOR 2 MILLISECONDS. 
g. CLElARAUCe 

FKOklT: SEE *SIDE VIEW 
REAR •. UOUE 
SIDE. : UOUE. 
TOP s SO IU. (-7<2>.zq) 
T.BS,T\MAJE.D WEIGHT : 750 LBS. 
a DOORS TO OPEN <30° FOR ACCESS 

TO CABIUET INTERIOR. 
S. CUSTOMER CABUUS IS DIRKTED™ - 
TO THE ASSIGNED, CABLING DUCT 
FOR ROUTING TO ITS ASSIGNED 
TERMINATION LCCATIOkl. 
10. TYPICAL TERMINATIONS THAT CAki 
BE EXPECTED POR INCOMING 
CABLES. THESE AUALOG 
TERMINATION STICKS MAY BE 
MOUNTED 0\i ANY OR ALL OF 
THE CABINET THREE WALLS. 

II. ALL DIMEUSIOUS SHOV/N IU 
PARENTHESES ARE M CEUTIMETCRS- 



PROPRIETAW IMFGRt.WTlON OF 
GENERAL ELECTCIC K'tfANY 



■ S^/fe octwU rXXr. Process COMPUTCIis-lr-la^ggg^ ■/■> 



I.66DS 74256 

GE/PAC THREE CfcBINET COMPLEX 

;th*defoh S?<, 5rp 

FCF OM- 



(119.01) 

(MAX LEW6TH 
OF THE ANALOG 
STICKS) 




T^X i 12 &LOT* (?> SVM'D'- 

IN BOTTOM OF CABINET 
FOE SECURING, CABINET TO 
FLOOR. U^ElM. BOLTS.CBOLTS 

WOT peoviDEtO. 



notes.: 

i. do wot subject cabinet to . 
excessive shocks oe jaes. keep _ 
top side up and handle with 

CAEEL. 

2. tempebatuee 
operational ajabient: 

o°cto ss"c 

OPERATIONAL TEAWSIENT.' 
±IS°C AT A. LINEAE. EWE OVEE - 
A. OKIE HOUE PEEIOD (ZS°C 
OE "WC PEE MINUTE,). 
STOBAfiE: : 
-40°C TO TO°C 

3. BEL-WIVE HUMIDITY 

oifcTo qs%CFoE both 

STOE>6E AND INSTALLED 

CONDITIONS-AJE. SUEEOUDIWC, 

CABINET ATA.NV OF THE ABOVE . 

TEMPEBATUEE CONDITION'S. 

. VIBEA.TIOS1 (AMY DIEECTIQN) 

a..EXTEEkIAJ_ S0UKE- INSTALLED . 

5 TO 15 CPS. .OT IN. PEAK TC _ 

PEAK. DISPLACEMENT. IS TO . 

120 CPS IG, 

S. SHOCK. (ANY DIRECTION) 

DLIEIUG, SHIPMENT AMD 

INSTALLATION ISQ'S FOE 2. . 

MILLI- •SECONDS,. 

S. CLEAEA.MCE. 

FRONT: "SEE "SIDE VI ELL/ 
EEA.E: WONE 
side: NONE 
top: 30 im. 
7. estimated weight: 22so lbs- 
s. doobs to open qo° foe 

access to cabinet intee|0&. 
q. customee cabling, is dieected - 
to the assumed cabling, duct . 
foe kxjting, to its assigned 
teeminwion location. 
io. tnwca.l terminations that 
can be expected fob. 
incoming, cable's. these 
digital % auaiog, teeminktion 
sticks wav be mounted on 
anv oe all of the cabinet 

THEEE UJALUri, 

clamp area, foe incoming, 
cables. ctvpica.lfob theee _ 

SIDE'S) 

ALL DIMENSIONS SHOWN 

IM PARENTHESIS ARE IN 

CENTIMETERS. 



PROPRIETARY INTIMATION Of 
GENERAL ELECTRL COMPANY 



, °"">' W HS*- IPEOCK^ C0MPU-Ha g .|^ftpq 74 ?C ;g 

Wif,»tt Imm.td phoemi*. _!....„ - —i 



PMINT OUT. 


UFT/NG f SWD FEQUJE&MENT ' 


IM.NO. <? 


GENERAL NOTES F.CF. 

FMF: SYS 5r£> 

APPROVED BY x,*/ ; &• .. ''-,-:> DATE: ', ' >' $ / 6 4~ 


REVISION STATUS 


REV. 


ReCORD OF CHANCE 


KIV, OAT* » N»Mi 


REV. j RECORD OF CHANCE 


«*V. DATS « NA ^ff 
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REISSUED 




' 1 




































































-/ 














,—PF 


nrrcic: T_r 








,?L 




U*<io Dot* 


COMPUTER DEPT. 
PHOENIX, ARIZ. 


Dw fl . No. ^8^937e6^ 

Cant, on / Sh. No. <£ 



CONT ON SHEET 



SH NO. 



UFT/NG / StftD PEQU/PEMENT 

FIRST MADE FOR SYS 5^? 



LEAVE ZOOM FOK STRAPS 




<MAT± : WOOD (COAJSTfJt: 



MfiTLtmoo *a oe 

BH SPRUCE 
1X4 XS<*. QTY 4 

4 J^M/fri : Moot) */ fe oz 

BH SPPUCE 
fXb XS.S. QTY 5 
JQ 



sreAPs 



SECU&N4 
STRAPS 



/L 



■(£) TOeN 8UCKLES FEQUtgED C-/ CA& 

NOTE: 
EACk DOOe TYPE CABINET ft TO BE SECURED TO THE SX/D WITH A MM 
OF CO 3/&Xa"L/l4 SCFEW. THESE SCREWS W/U MOUA/T WZU THE CABINETS 
MOUNTING HOLES /N THE BASE -USE OPP COFNEes. 



ALL O/M AfE /A/ /A/O/ES 



UNLESS 

OTHERWISE 

SPECIFIED 

USE 



APPLIED PRACTICES 

K43S119L 



SURFACES 



• 



TOLERANCES ON MACHINED DIMENSIONS 



FRACTIONS 



REVISIONS 
1 r 



-/^ 



PRINTS TO 



*/M$*df<~$ J«~* *(, MX 






dfffiSr p£>oc COMPUTE*? 

1 . 



. DEPT. 



LOCATION 



63A 93 7e&5 

CONT ON SHEET 2 SH NO. / 



wo. 



CONT ON SHEET 



SH NO. 



TITLE 



"1 CONT Of SHEET 5 SH N0 - 2 



LIFTING * Str/D PEQU/&EMENT 



FIRST MADE FOR 5VS sr£> 




m/iTL :wooo (const ^ o.F) 

4-XC -QTY £ 






leave Eccm roz 

STRAP 



sj^/a 



MATL : WOOD */'/? 0€ 3H SPRUCE 
/X6 XS.S. QTY 4 

1 ^ MATL : WOOD *e 0£ 
3H SPRUCE 

/x4X55.$rr 3 



5ECUe/Aj(f 
STRAPS 







SECO&Akf 
SVTAPS 



\ 



mlJJ+'jA 





RSI 












! 



(€) TUEN BUCKLES REQUIRED (&OTH SIDES) 
NOTE ' ^ US£ FOB TetJCM STYL £ CABINET) 
EACH DOOe TTPE CABINET IS TO BE SECUPED TO THE SKID WITH A MlN OP 
(e) 3/3 Xd LAC SC/TE IV. THESE SCREWS W/U MOUNT THRU THE CABINETS 
MOONT/Nf HOLES /A/ THE RASE '- USE OPP CONNER'S. 



ALL DIM AEE IN INCHES 



UNLESS APPLIED PRACTICES 

Sgiff \£495j99L 



SURFACES 



■J 



TOLERANCES ON MACHINED DIMENSIONS 



REVISIONS 



T 



Ifer^ K* *<«** 



ISSUED 



X&te-t, I94S 



APPROVALS 



PR0C COMPUTED 
~~FWOEW~X~~~ 



■+G. 



UDCATION 



T 



ANGLES 



PRINTS TO 



CONT ON SHEE.T 3 



SH NO. 



MV 
HO. 



CONT ON SHEET 



TITLE 



"|cONt ON »Mttt 4$. SH NO. 9 



UFT/NG fSMD PEQU/eFMfNT 



FIRST MADE FOR SKS ^ r£> 



4-A 

L. 



#J 



74 ^ 



— 30 

JSCTTil , - 



66 



*-'''-' 1 



39 
1_ 



a 




4M72, .' WOOD (CONS T $£. p.F.) 
4X(o OJY 2 



£2223 



sre#ps 



5AT/Q 
64(P£f) 



3 




WATL : WOOD* I l/Z OS* BH SPRUCE 
/X6> XSS. QTY 3 

M/)TL : WOOD *<?OE BH SPZUCE 

/x4 xss. qrr e 



SSL 



SECUP/A/<? 
ST? A PS 



* 



(e) tuzn buckles KEQU/eeo 
(use for reucki style cablet} 
note: 

EACH DOO/Z TYPE C/J3/NET /S TO BE SECURED TO THE S&D WITH A 
MIN 0P(2) 3/6 X 2 Z/4<? SC/eElV. THESE SCREWS W/LL MOUNT TNeu THE 
CABifiJETS MOVtiTlNQ HOLES IN THE &4SE-USE OPP COENE^S . 



ALL OtM AEE IN ItiCUES 



UNLESS I APPLIED PRACTICES 
OTHERWISE I i^j.ns-.rsr, I 

spe u c s ,f e ,ed \k495l99L 



SURFACES 



V 



TOLERANCES ON MACHINED DIMENSIONS 



FRACTIONS 



REVISIONS 

1 r 



g^^-y^^w 



/&**■■% ills' 



APPROVALS „ 



~~7=WOaA//X 



-i^. 



LOCATION 



PRINTS TO 



6dA987£65 

CONT ON SHEET jf. SH NO. 3 



wo. 



CONT ON SHEET 



SH NO. 



_._. _ J CONT ON SHEET f£ SH NO. ^, 

LIFTING tSKID fPEQUIREMENT 

FIRST MADE FOR S^S Sr^ 



4o'/a 



SECUeiNQ 
STRAPS 




MATL : WOOD (CONST GR. D.F.} 
2X6 QJY a 



fer EJ 



MATL : wood *i'/a oe eusp&ucE 

I xa X S.S. QTY 3 



XL 



3 



-7 



SECU&Kkf STZAPS 



a 



re) rujeA/ buckled FEQu/eeo 

MOTE: (USE fOe TtOCk: 5TYL £ CABNE T) 

EACH DOOE TYPE CABINET IS TO BE SECUEEO TO THE Syf/O W/77/ A MlN 

of (a) 3is x a lag sceew. these sceews will mount theu the 

CABINETS MOUNTING NOLES IN THE BASE - USE OPP COeNE^S. 



ALL DIM Ae£ IN /AIOIES 



UNLESS APPLIED PRACTICES 

OTHERWISE . *~.*..~^. 



SURFACES 



V 



TOLERANCES ON MACHINED DIMENSIONS 



FRACTIONS 



DECIMALS 



REVISIONS 



T 



T 



*m^<£^rf a— *», '"*■ 



dU&.ttfts' 



APPROVALS 



ReOC COMPUTER 



-he 



OEM. 

LOCATION 



ANGLES 



PRINTS TO 



1 



CONT ON SHEET 5T SH NO. ^ 



I 



I 



NO. 



NT OH SHECT 



TITLE 



"'"" '"""'" "—~™—~ |"C0MT ON SHEET 21 " SM NO. 5" 

urr/NG t smd pequ/pement 



FIRST MADE FOR SYS 5~7Y> 



SAC/& 






3 



33 



77^ wm 



WK vm 



I 



I 




mat/. : Wood (coaIst $£ qe ) 
^x4 <?7T£ 



STEEPS 



■ 4*SEW) 



E5 



123 



151 










/ STRAPS 


/ 






t- 2 


pn bvy/i K/yyj k/-^ 





NGiE: 

EACH DOOJ? TyPE CA3/NET /S TC BE SECUE'E'O TO THE Sf/D 

with a min op (e) 3/3 x ^ //?<? ScT/P^k/. t#ese screws w/ll 

MOUMTTHeU THE C4&/METS MOVNT/MC} HOLES /A/ THE SASE- 

Use opp CoeA/p/es 
Ui djm Aee /h /Ate/fs 



UNLESS 

OTHERWISE 

SPECIFIED 

USE 



APPLIED PRACTICES 

K49S/99/ 



SURFACES 



• 



TOLERANCES ON MACHINED DIMENSIONS 



REVISIONS 

1 r 



-i€: 



PRINTS TO 



icnrn r ^ *** 



ISSUCO 



/Zu,. £ /f tf 






/we* compute? 



/^A/OEA//X 



LOCATION 



GSA987265 

CONT ON SHEET <£ SH NO. S 



wo. 



CONT ON SHEET 



TITLE 



"]C0NT ON SHEET ~7 SM MO. ^ 



LIFTING f SMD PEQU/eEMENT 

FIRST MADE FOR &YS Sr& 



FOLLtzJe METHOD (COSTOMEe TO PUEN/SH PARTS} 
(ALSO 'JSED TO L/PT OAJ f OFF S&ID} 



\ 



K-3 
(APPRO*) 



L_ 



d cr 

' ANGLES (a} 



/z>/ 



T 




/P/A P/PES 



f/e"D/A(MM)eOD 

(0€ eqo/v^ threaded on 
e>oth eajds. used pqe 
l/pt/ng 



#-OFCASS 1 SIZE OP ANGLES OF EQU/V 


*0P eciLEES £EQD 


4 


4'X4*Xt/Z'X /40" 


s 


3 


4"X4' X //E'X //a" 


4 


2 


4'X4'X //4'X QG>" 


3 


/ 


4"X4'X //4'X 44" 


3 



/S/OTB: 

T/P G43S TO PLACE AA/flES UMOEZ EO<*ES 



UNLESS 

OTHERWISE 

SPECIFIED 

USF 



APPLIED PRACTICES 

\Js&5l99L 



SURFACES 



• 



TOLERANCES ON MACHINED DIMENSIONS 



FRACTIONS 



DECIMALS 



REVISIONS 



-h€: 



PRINTS TO 



gfe^K'*"^ 




f^JftSj 



APPROVALS 



PPOC COMPUTES 



PHOEN'X 



LOCATION 



CONT ON SHEET /* SH NO. <£ 



MV 

WO. 



CONT ON 3MEET 



TITLE 



| CONT ON SHEET — Sri NO. "^ 

LIFTING t Sk-ID P£QU/P£M£/\/T 



FIRST MADE FOR SYS STO 



SRf?£ADE/e 




CUSTOMED TO L/fT/IS SHOWN 
(CUSTOMED TO FUJeAJ/SH ALL 
UFT/MQ EQUIPMENT^ 




e'P/PE Oe EQUWALENT 



UNLESS 1 APPLIED PRACTICES 
OTHERWISE 
SPECIFIED 
USE 



\J&951 ?91_ 



SURFACES 



y 



TOLERANCES ON MACHINED DIMENSIONS 



TRACTIONS 



DECIMALS 



REVISIONS 



T r 



;gg^j~'',/gg 



/<&*,.*, /*6r 






rieoc COMPUTED 

~"p>h6~enIx 



■*€: 



_ OErT.. 
LOCATION 



ANGLES 



PRINTS TO 



CONT ON SHEET — SH NO. 7 



8INtMt® IltCTmC 



CV4BLE 
ENTRANCE 




UNLESS OTHERWISE SPECIFIED USE THE KXlOWING - 



APPLIED PRACTICES 



n/ 



III (50.4-8) 






-,/% - — 4^-4 

(39.84) (13.39) 

SECTION A-A 




£ 



\ 



c"4 (Va9f) CLEARANCE 
FOR. TOP 



\ 





(91.44) 



5FT-0 (lSZ.4e)^t 12 5 TYPE 50 HUBBE.L- 
*3S2I TWISTLOCK 5 WIRE. 



(60.90 



TITLt INSTALLATION OUTLIUE, 



a 



TJ> 



6aC9&498Z 



4548A Dec MEMORY 

.FIRST MADE FOB&E.-PAC 



storage Deive 



POWER REQUIREMENTS GO/50CPS 
£ /W£ /<S£ r/»*f " S081/AC. 3 PHASE 

line frequency tolsra/uce + if. -a?. 

LINE CURRENT =3.0 AMPERES PER PHASE ^ 
START I /VS CURRENT = I E.O AMPERES PER PHASEt 
POWER = .86 RU/. 

temperature: operational ambient 

S5 a F TOSS'F (IB'C T0 30°C) 
OPERATIONAL TRANSIENT ± e7"P ft/ S°C) 
AT A LINEAR RArE OUER A ONE HOUR 
PBRlOJ>. (O.f-S'F OR O.ZS'C PER MINUTE). 

STORAGE: - 4-0°F TO 158" F (-40 c to 70"c). 

AMBIENT RELATIVE HUMILITY 
807. TO 80% (FOR BOTH STORAGE AND 
INSTALLED CONDITIONS). FOR ANY OF THE 
ABOVE TEMPERATURE CONDITIONS. 

HEAT DISSIPATION: 3000 BTU/HR. 



S. WEIGHT ABO LBS (ZIl.Ti K&7) 



S. DIMENSIONS SHOU/A/ tA> 

PAR5/VTHESIS ARE 

l/V CENT! METERS. 



IUSTALLAkTIOW EEQUieEM,E.ur&- 
THE UECE%<5.A.e.Y lkrS>TA,LLATIOkJ EEQUlEEMEUTS^f 
A.EE SIMPLE FOWEE. AMD •SI&UAL CABLE 
COUUECTIOU<=5 THEOU&H THE BA.SE OP THE 
M.ACHIUE. ikj A^DDiTiOL^THE FOUe. LEVELEE& 
AJ£E SCEtWED DOWVJ TO COkJTACT THE 
PLOOe y aAjSIIU4 THE MA.CHIUE SLKohtLY 
OFP THE CA.STE.BS.THE OlSTEIBUTED 
FL006 LOA.D OP THE 9463 IS 80 LB/«>4>. 
FT. / KUO TBe COWCEUTRATTED FLOOB 
LOA^Q AT EACH OF THE FOUK CAATEESs 
l"= 120 LB. THE NVA.CH1UE -SHA.LL BE 
LEVELLED WITHIU ± 3 DE&BEE'&.THEEe 
FEETt3l^4)OFACCCSS ^.PACE "5HA.LL BE 
PEOl/IDEO AX THE FEOUT AW& BEA.R. 

of the MiJiHikje. foe. < =ee.viciu&. 

WEI&HT-4SO LB. 



REVISIONS 



% 



REV 4 VET PER 
/9/VC=tNK%-<K>-%l\ 



T4" 



H.WHSAR MAy-lhm A. ciTTRlU 



■f* 



—7\ g 



prcc coMPuTee." 



ygftf . 



&8C9849&Z 
T°--"~ — ' — 



i. so (4.to;- 



I 



7. ooCn.i%) 
mi>. rsgp ret, 

Hi/Cr RCrtoVAL 



4.40 
OMi) 



UNLESS OTHERWISE SPECIFIED USE THE FOLLQWIN 



APPLIED PRACTICES 



V 



8iHEBAL®iltCTBIC ■ 5 , TD |68C < ?72 I 5 S 



INSTALLATION OUTLINE' p 

CK-IOC/\RD READER 

FIRST MADE FOR 6E~ Pf\C 



NOTES". 




27. SO (t3.&5> 



1. POWER REO.OIREME.nTS •• 

II5VA.C t lO^o, G>0/«50 CPS*"2>°*> 

2. TEMPERATURES OPERATIONAL AMBIENT 

G>5*F TO as° F (!8"C TO 30=0 
OPERATIONAL. TRANSIENT ±n°F 

(±I5°C) AT A LINEAR. RATE OVER. 
A ONE HOUR. PERIOD. (0.45*F OR 

0.15 °C PER MINUTE.) 



\O.O0 
(Z5.4Q) 



STORA.6E! 
TO lO'O 



-40*F TO I56*F(-40*C 



_! INPUT HOPPER. 

7.00 (n.lj) / STACKER 

/7/A/ Ae^J ^« / STACKER 

CARV LOADING 



CONTROL PANEL 



m 



[3.00 
(30.48) 



H_ 



□□DBlHBI 




c r-io jgaasi 



~nr 



V 



1.75 
(24.7fc) 



ULL 



..J^-- : 



m a 



X 



3. AMBIENT RELATIVE HUMIDITY! 

ZO'cTQ SO°»«> ("FOR BOTH STORAGE 
AMD INSTALLED CONDITIONS) FOR 
ANY OF THE ABOVE. TEMPERATURE 

CONDITIONS. 

4. VIBRATIOM: (ANY DIRECTION) 

.0~IO IM. ( .1 CM) 'PEAK TO PEAK 
DISPLACEMENT AT 5 TO 15 CPS. 
IQ AT I5TOIZOCPS. 

<=>. SHOCK.: (ANY DIRECTION") 
IS &'* FOR 2. r^\S 

4.WEI5HT: 40 LBS 0e>.!4- KG») 

7. DIMENSIONS SHOVJN IN 
PARE.N THESIS ARE IM 
CENTIMETERS. 

8. HEAT DISSIPATION; 
4-91 BTU/HR 

9. DEVICE. TEMP ^ 
MUM\D\"fY -iPE.CS. 
LIMyTCD E>v CAB.© 
MED\*s. 



-E5* 



1.0OC46.Zfc). 



17. OO 
(43.I&) 



L 



. 1.82 



1.75 
(4.44) 



PROPRIETARY INFORMATION OF 
GENERAL ELECTRIC COMPANY 



it 



sir. 



-14 



CHKK 



Khmwewwwffi 



^ 



<fe,7 



P. CiostiiA 
7-ZI-iA 



f>Hae*iK u. 



$ES 



68C172I59 



•STD 



DIST. 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING — 



APPLIED PRACTICES 



V 



JIMENSIONS 



GENERAL OB ELECTRIC 

PROCESS COMPUTER 
PHOENIX 



T,TLI \KJSTMA.*.T\OHJ OUTUViC 

FMF GE'PAC |fCF 



STP 



DWG NO 



G&fc^ABlfc 



COMT ON SHEET 



g^ IHMO \ 






FLOOR 



CKSTE.R lOCM\OVi5(vPl.) 



3 C7.G.2") 



2E(55.B6) 




(H2.20 

fRowT vvew 



5\DG WEW 



REkU V\EW 




APPROVAL 



CO. 6.. , 



(2>8TO9A8\8 

CONT ON SHEET g, SH NO. 1 



il 4 



GENERAL (ft) ELECTRIC 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING - 



APPLIED PRACTICES 



• 




A-C CABLE 

a, tT(/.aia~)t.<i\ 



conhectoh or — . 

the data cable 
peomthe 
compute* cabinet 




3 PeOHIf 1 IS V PL U<i 



J68C99596? 



TITLE INSTALLATION OUTLINE, !».,».,.,„ - „ „ / 

HIGH SPEED PAPfe TAPE PUNCH 

FIRST MADE FOR SYS ST£> 



(MIN CLEARANCE 

TO REMOVE PLUQ ) 





• SEE NOTE'S 



pAier no. 


* fit 
enclosure 


TAPE 
TAKE -UP 


A 


B 


4DP4Z55 AXOi 


YES 


WITHOUT 


IO*/4 


- 


4DP4ZS3AXIB 


YES 


WITH 


!0 3 /4 
f.273) 


1/4 
(.006) 


4DP4ZS5 AXZi 


NO 


WITHOUT 


15*4 
(.4oo~> 


- 


4DP42S3AX3Z 


NO 


WITHOUT 


IS 3/4 
(.400) 


1/4 

(.006) 



T4 



*-/?/«5 



/. ENVIRONMENT LIMITS s 

<-«> VIBeATlON -.OIO TOTAL CXSPCACEMENT 

@ S-SS CPS 
(Irl SHOCK - SC'S mio MILISEC DUEATION. 
W> AMBIENT TEMPEEATUPE-3S'FTOI3l°F. 
M) AMBIENT HUMIDITY -S% TO 9S% 

a. WEIGHT: 

PUNCH -S8* (26.31*3} 

3. POWE& esoweEMENTS : 

IIS vac sooe&o~- - Z AMPS 

4. NElQT DISAPPATION : 

4SO WATTS 

5. ONLY PACTS 4-DP4SS3A XOZ AND 
4-OP4ES3AIZ MAY BE USED WITH A 

PEe/fueeAL station table top 

ENCLOSURE. 

PAPEe TAPE eEADEH (MODELS 4SIZ 

AND 4SI3) MAYBE SET ON TOP OP 

PABTS 4DP4ZS5AX2Z. AND 4DP4ES3AX3Z 

BUT NOT WHEN TABLE TOP ENCLOSURE 

IS USED. 

6. ALL DIMENSIONS SHOWN IN 
PARENTHESIS AEE IN METERS. 




SECT A -A 



^!». il./tts- 



l\bK 17,6.5 



peoc computes. 
~ ' PHOENIX 



H&-I4 



63C995969 



JS. 



Jj4 



fiMC«U( 



) EliCTIIC 



REAR PANEL REMOVEABLE FOR ACCESS. ALLOW 30C7G.20") WORKING 
CLEARANCE OR CABLE ALLOWANCE TO MOVE CABINET AWAY 

FROM WALL, 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING 



APPLIED PRACTICES 



s/ 




NOTE'S". 

I.POWER requirements: 
HSVAC+IO'Tfe, GO/50CPB±3°7o 
14 AMPS 

2. TEMPERATURE; OPERATIONAL AMBIENT 

OPERATIONALTRANSIENTi'2T , FCil'0 o O 
ATA LINEAR RATE OVER A ONE HOUR 
PERtOD.(0.-4S F OR CZS^C PER 
MINUTE.} 

storage: - 4c f to \5b° f(.~ "*© c to to°c) 

^.ambient relative humidity 

■20°7° "to 80°7o cfor both storage and 

installed conditions.") for any of 

the above temperature conditions. 

<.device temp.t humidity specs. 

limited by card media. 
5. vibration: (any direction). 

.070 in.f.^cm'jpeakto peak displace- 
ment at s to is cps. 
1g at i5toi20cp5. 



COMPUH.E CO.SLE. 
CONNECTS HE.15E 



l MVI ST»UL«TION OUTLIUf 

ICT CAED F=UMCH 

FIBST MADE FOR (aE" PAC 



J68C984650 



'STD 



HIM. CLEARANCE 
FOR DOOM. 
( R.EF. MOTfc +) 



— I5&8.VI4—- 




(78.20 



|— 17^4.45> 



.JfEEO 5 



I 



e. shock: C an v direction). 

ISO'S FOR 2 MS 
T. WEIGHT: 470 LBS C21S. IS KCt) 



HR 



S. HEAT DISSIF'ATION'.S^SO BT' 
S. DIMENSIONS SHOWN IN. 

PARENTHESES ARE I N. CENTIMETERS. 




1 (2.SO 



4 (10.1 & - 

VIED A - A 



(25.4,0) 




-H h 2 (5.08) 




Jl4^ 



notes: 

I. POWER, requirements: 
IISVACtlOTb, GO/SOCP^tS-T. 
I AMP 

2. temperature: operational ambient 
3z°f to i3i - f Co° c to syoj 

OPERATIONAL TRANSIENT±Z7° F(*.I5°0 
AT A LINEAR RATE OVER A ONE HOUR „ 
PERIOD. CO-45°F OR0.25°C PER MINUTE.) 

STORAGE'.— WF TO 15S° F C-40"C TO 70°0 

3.AMBIENT RELATIVE 
HUMIDITY 

O^TO 35 V" CFOR BOTH 
STORAGE AMD INSTALLED 
CONDITION'S). FOR ANY 
OF THE ABOVE TEMPERA- 
TURE CONDITION'S. 

^-VlBRATIONtfANPC WRECTIOH) 
.070 I N. C-2 CM) PEAK TO 
PEAK DISPLACEMENT , A ±(~ r iqN 
AT 5 TO 15 CPB. /4?©£.»9) 

i g at 15 to v20 cps 

9.'3hock:Cany direction) 
i5g's por2 ms 

&.HEAT dissipation: 
597 BTU/HR 

7. DIMENSIONS SHOWN IN PARENTHESIS 
ARE IN CENTIMETER*. 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING - 



APPLIED PRACTICES 



• 






FIRST MADE FOItGE' PAG 



_SD2- 



S££ r^BiE I i 





(36.51) 



(30.48) 
IZ 




TABLE 1 1 






PLATEN LENGTH 
"A" 


CARRIAGE TRAVEL 
LEFT OF CENTER 
"B" 


;ARR1AGE TRAVEL 
OVERALL 
"C" 


PLATEN 
STYLE 


FORM 
WIDTH 


>IN TO PIN 

DIMENSIONS 


WRITING | 
LINE 


CHAR/LINE* 
AT 14 
CHAR 1 IN. 


I NUMBER 

OF LINES 

1 IN 


WE GHT 


LBS 


KG. 


12 (30. 48) 


13 3/4 (34.92) 


28 (71.12) 


FRICTION 


12 (30.48) 





11 (27.94) 


154 


6 


67 


30.40 


12 (30.48) 


13 3/4 (34.92) 


28 (71.12) 


PIN FEED 


9 7/8 (25.08) 


9 3/8 (23.81) 


8 7/8 (22.54) 


124 


6 


67 


30.40 


.16 (40.64) 


17 3/4 (45.08) 


36 ' (91.44) 


PIN FEED 


13 5/8 (34.60) 


13 1/8(33.33) 


12 5/8 (32.06) 


176 


6 


69 


31.30 


20 (50.80) 


21 3/4 (55.24) 


44 (111.76) 


PIN FEED 


17 25/32(45.16) 


17 9/32(43.89) 


16 25/32(42.62) 


234 


6 


71 


32.20 


24 (60.96) 


25 3/4 (65.40) 


52 (132.08) 


PIN FEED 


21 1/2 (54.61) 


21 (53.34) 


20 1/2(52.07; 


286 


6 


74 


33.56 


30 (76.20) 


31 3/4 (80.64) 


64 (162.56) 


PIN FEED 


27 1/2 (69.85! 


27 (68.58) 


26 1/2(67.31 


371 


6 


84 


38.10 




(.G3) 
£-Z0 TAP 'I HOLES 
* FOR MOuHriUG 
TO TABLE. 



(mm. CLEARANCE 
FOR CABLE BEND) 



(30.79) 



V-c c/>et.£ 
err J.OM& 

(I82.SQ) 



'ISJONS 

d"HsIS!bBL-..~„ 

„ A Rev. fREJTT 
aJAtfeWAX-40-32 



*N0TE: TYPE STYLE 10 OR 14 CHAR / IN. SPACING IS AVAILABLE 



T4T 



arvarner Jutrajal r'!ri>, )p#t>c£ss com putzx&V gesso?*:? 



H^rU/fff 




RUBBER PAP 
I'DIA -4 PLACES 

(2.54) 

/AS-V #LL>G 



II 4 



GENERAL^ ELECTRIC 5TD 



I 



OPERATIONAL TRANSIENT ±27°F (»15°C) 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING 



APPLIED PRACTICES 



=OWER REOU'REMENTS 115 VAC ± 10%, 60/50 CPS t 1% 

•^PFRATUR OPERATIONAL AMBIENT 32°F TO 131°F (0°C TO 55°C, .. . 

A, "■" UIEOVERA ONE HOUR PERIOD. (0 <.5°F OR 0.25°C PER MINUTE.) STORAGE: W°F TO 158°F <-W>C T<Hfl*ef 

AMBIENT h -T1VE HuAiOITY 5% TO 95% (FOR BOTH STORAGE AND INSTALLED CONDITIONS). FOR ANY OF THE 

V^BRiTloiJrTANY^D^EmoS) 5 - .070 IN (.20CM) PEAK TO PEAK D.SPLACEMENT AT 5 TO 15 CPS. 1 G AT 1 5 

TO 120 CPS. 

SHOCK: (ANY DIRECTION) 15 G's FOR 2 MS. 

WEIGHT: hi LBS (19.50KG) 

HEAT DISSIPATION: 5*5 BTU/HR 

DIMENSIONS SHOWN IN PARENTHESIS ARE IN CENTIMETERS 



• 



TITLE IklSTM-LATlOM OUTLINE 

HISH SPEED PfcPER 

FIRST MADE FQR^i E. ~ FAfC 



1(380558913 

"|eo»T on tn(tt p* sn mo I 

TAPE READER 





AC CA.BLE- 
Q>fT(l8S. 
LOWS 





{S3. 63) 



4- 



15 






]MK 



IIBV PLU6 



"ScotiM/ieTJ4H-&-IS6 



r fAtffr 



~r 






process computer". 



V/cCt i 



ktG8C99B9!3 

IQCAnOW COST OH tut II *~ SH MO ^ 



STPI 



i 4 



GENERAL ^ ELECTRIC srD 



NOTECS-- 
1. POWER REQUIREMENTS 

IIS l/AC X torc,60/SO C«S 13fb 

e. TEMPERATURE." OPERATIONAL 

AM8IENT 

32*F TO I3I°F(}>°C T053°C) 

OPERATIONAL TRANSIENT 
tn'F(tlrt)W A LINEAR 
KATE OVER A ONE HOUR 
PERI0D(b.45 I> F OR O.Z5°C 
PER MIMUTE,} 

STORAGE :-40 S F TO 158 F 
(-40 S C TO 70'Cj 

3, AMBIENT RELATIVE HUM/DOT 

0%> TO 95% (FOR 80TH 
STORA66 AMD INSTALLED 
CCWD/T/ONS), FOR AMY 
OF THE A8CVET TEMP- 
ERATURE CONDITIONS 

4, VIBRATION.ftNV DIRECT/ON) 

.070 IN, (.2. CM) PEAK TO 
PEAK DISPLACEMENT AT 
5 TO 15 LPS. 
15 AT IS TO ItO CPS 

5. SHOCK .'(ANY OIRECT/OW) 

ISfti FOR C MS 

6. HEAT DISSIPAT/OW: 

S80 BTU 



7, 6 LINES PER INCH(E.S4an) 

8, MANIFOLD 10 TYPE STYLE 

3. ALL DIMENSIONS SHOtVN IN 
PAR6WTHESIS ARE IW 
CENTIMETERS. 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING 



• PPUEO PRACTICES 



V 



TITLE INSTALLATION OUTLINE 

SELECTRIC TYPEWRITER 

FIRST MADE FOR GE~PA»C 



(o8C92>89B 

■■'•• «~ —" p » ■» i 




-l5|C4o.0o)- 



TOP OF TABLE 




46o.i£>) 

(MIU.CLEARANCE 
FOR CABLE 
BEND) 




COMNECTOR OF 
THE DMA CABLE 
FROM THE 
COMPUTER 
CABINET 



PART 
NO 



ttDP4;2IAXlZ 



4DP422IAX3Z 



4DP4221AX0Z . 



4DP4221AX.2Z " 



4DP427OBX0I 



4DP4270BX02 



PLATEN 
STYLE 



FRICTION 



FRICTION 



FRICTION 



FORM 
WIDTH (MAX) 



15 1/2 (39TT7) 



9 7/8 (25.08) 



13 5/8 (34.6Q) 



13 1/2 (34,29) 



13 5/8 (311.60) 



PIN TO PIN 
DIMENSIONS 



9 3/8 (23.81) 



13 1/8 (33.33! 



H 1/8 (33.33) 



WRITING 
LINE (MAX) 



8 III (21,591 
13 (33.02) 



8 7/8 (22. 5*0' 



12 5/8 (32.06) 



13 (33.02) 



12 5/8 (32.06) 



17 1/4 (4 3.81 



21 3/4 (55.247 
17 1/4 (43.81) 



21 3/4 (55.24) 



21 3/4 (55.24) 



21.3/4 (55.24) 



m \mm 



52# (23.59KGT 



6I# (27.67KG) 



61# (27.67KG) 



61* (27.67KG) 



T* 




© 



o 



UNLESS OTHERWISE SPECIFIED UbE THE FOLLOWING 



APPLIED PSACHCES 



• 



(NtHAiQjt) [lEcrmc ST j) 



M^S^ 



.IPi 



IWiTMLATIOM OUTLINE 
MODEL 33 TtLiTYPS. 

Fiftgr MADE FOR G-E~?&C , 



640 



22 (SS.8S)- 




REMOVABLE FWP£/S 
STAND 



«T(i»*eS!>-H-j WITHOUT 



h- » C48-s£)-~- 



PUKICH ^REP»0&.R. (MODEL KSE) LOITH KEV BOaUD 
CMODtL eo) LOlTHOUT KE.Y BOARD 



(49.S4> &L 




FOR COVEE 
REHOVAL 



44 % 



^>2> 
(83.80 




THIS DRAWING REPLACES <S.8C<99SM8 

notes: 

/, power Requirements: 

IISVAC tlOfi, so/so CPStS% 

a. I amps. J 

2. temperature: operational 

AMBIENT 

32 a F TO ISI'F CO'C TO SS'C) 
OPERATIONAL TRANSIENT ' 
±27°F ft IS" c) AT A LIA>SAR 
RATE OVER A ONE HOUR 
PERIOD. C0.4S°F OR O.ZS°C 
PER MINUTE). 

STORAGE: -4-O'F TO 158° F 
(-40°C TO 70-C). 

3. AMBIENT RELATIVE HUMIplTY.- 
0% TOVS% CFOR BOTH 
STORAGE AND INSTALLED 
CONDITIONS.) FOR ANY OF 
THE ABOt/B TSMP£fiATURS 

conditions, 

vibration: cany -pirectwh) 
,070 in c-socm) peak to 
peak displacement a t 
s to is cps. 

Id- AT IS TO ieo CPS. 

5. SHOCK : CANY DIRECTION) 
15 Cj-'s FOR 2 MS. 

C. WEIGHT: ASR--4+ LBSO9.94. kg) 
KSR -40 LeS(IS.I4 KG, 
R O - 3S> LB S(l7.fo9KSH=i 

7. DIMENSIONS SHOWN IN 
PARENTHESIS ARE IN 
CENTIMETERS. 



a. HEM" DISSIPATION "• 
S25 BTU>HR 



VIEU A-A 



MODEL- A,<=>I5 SHOLOM 



4 



'~£onnnAH zm-ee-'ii 



:g«*< ?$tH,7 



A. V. C. 



AN(,WAX-40-32.l 



t-l* 



PCOC .COM PUTUt- 
"PHOENfx "k! 



'-/r.&a 



68C934640 



— i - 



UNLESS OTHERWISE SPECIFIED USE THE FOLLOWING - 



APPLIED PRACTICES 



V 



tmm®ittcT»ic ■ 5 - TD |£aC98464l 



Tnar 

INSTALLATION OOTUNE 

MODE.L. 35TE.LE.TYPE 

FIRST HADE FOR g^E * PpVC ~ 



-£«!.*<>) 




1 

THIS DRAWING REPLACES &8C998II6 



NOTES' 



24 



-20(5aao)- 



ljithout punch t-ietADEie 

(MODEL KSR) VJITH K.EYSOAS.O 
(MODEL RO) WITHO0T K.E.YBOMLB 



C 



1. POWER RE.auiREM6.NTS: 

IISvACi IO%. S0/50CPSfi°b 
3.8> AMPS 

2. TEMPERATURE' OPERATIONAL AMBIENT 

3ZTTO BIT Co°CTO 55°0 
OPERATIONAL TRANSIENT i2.7°Ffcl5°0 
AT A LINEAR. RATE OVER A ONE. HOUR 
PERIOD. (0.4!b°F OR O.TS'-C- PER MINUTE). 

STORAGE : -40°F TO I5B°F f-40°C TO TO'C*) 

•&. AMBIENT RELATIVE HUMIDITY ' 

C7=TO 35 fo (FOR BOTH 5TOR.ASE AND 
INSTALLED CONDITIONS) FOR ANY OF 
THE ABOVE. TEMPERATURE. CONDITIONS. 

4-. VIBRATION: (ANY DIRECTION - ) 

.OTO IN.(.ZCM) PEAK TO PEAK DISPLACEMENT 

AT 5 TO IS CPS. 

IG. AT 15 TO IIOCPS. 

5. "SHOCK: (ANY DIRECTION) 
I5G"S FOR 2. MS. 

G>. WEI&HT: 

KSR - "^2.5 LBS C ^:oi KG) 
RO - 225 LBS0OE.O& KG) 

7. HEAT DISSIPATION: 

I4.SO BTU/HR. 

8. DIMENSIONS IN PARENTHESIS 
CENTIMETERS. 



ARE IN 



24 
(<b0.2><£>) 



384 
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VIE.W A-a 



(64.15) 



(•56. 6^) 






HODE.U A'olS 'SUOlON 



rSoMi-mAM Ftol,Ht6 



T* 






A..TTC. 

2-2Vfe» 



.p«|g|«!«wt6eC3S46 4 1 




1 STDT 



Th>gress h Our Most Important Product 



GENERAL 




ELECTRIC 



PROCESS COMPUTER BUSINESS SECTION 
PHOENIX, ARIZONA 



2M (7-671 



